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Signetics reserves the right to make changes, without notice, in the products, 
including circuits, standard cells, and/or software, described or contained herein in 
order to improve design and/or-performance. Signetics assumes no fesociaibllg 
liability for the use of any of these products, conveys no license or title under any 
patent, copyright, or mask work right to these products, and makes no representa- 
tions cr warranties that these products are free from patent, copyright, or mask work 
right infringement, unless otherwise specified. Applications that are described herein 
for any of these products are for illustrative purposes only. Signetics makes no 
representation or warranty that such applications will be suitable for the specified use 
without further testing or modification. 


LIFE SUPPORT POLICY 
SIGNETICS PRODUCTS ARE NOT FOR USE AS CRITICAL COMPONENTS IN. LIFE . 


SUPPORT DEVICES OR SYSTEMS WITHOUT EXPRESS WRITTEN APPROVAL 
OF AN OFFICER OF SIGNETICS CORPORATION. As used herein: 


1. Life support devices -or systems are devices or systems which, (a) are | 
intended for surgical implant into the body, or (b) support or sustain life, and 
whose failure to perform, when properly used in accordance with instructions 
for use provided in the labeling, can be ee veusiae to result ina 
significant injury to the user. 


2. A critical component is any component of a life support device or system 
whose failure to perform can be reasonably expected to cause the failure of 
the life support device or system, or to affect its safety or effectiveness. 


Signetics registers eligible circuits under 
the Semiconductor Chip Protection Act. 


© Copyright 1986 Signetics Corporation 


All rights reserved. 


DATA HANDBOOK SYSTEM 


Our Data Handbook System comprises more than 60 books with specifications on electronic compo- 
nents, subassemblies and materials. It is made up of four series of handbooks: 


ELECTRON TUBES BLUE 
SEMICONDUCTORS RED 
INTEGRATED CIRCUITS | PURPLE 
COMPONENTS AND MATERIALS GREEN 


The contents of each series are listed on pages iv to vii. 


The data handbooks contain all pertinent data available at the time of publication, and each is revised 
and reissued periodically. __ 


When ratings or specifications differ from those published in the preceding edition they are indicated 
with arrows in the page margin. Where application information is given it is advisory and does not 
form part of the product specification. 

Condensed data on the preferred products of Philips Electronic Components and Materials Division is 
given in our Preferred Type Range catalogue (issued annually). 


Information on current Data. Handbooks and on how to obtain a subscription for future issues is 
available from any of the Organizations listed on the back cover. 
Product specialists are at your service and enquiries will be answered promptly. 
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ELECTRON TUBES (BLUE SERIES) 


The blue series of data handbooks comprises: 


T1 Tubes for r.f. heating 

T2a Transmitting tubes for communications, glass types 

T2b Transmitting tubes for communications, ceramic types 

T3 Klystrons 

T4 Magnetrons for microwave heating 

T5 Cathode-ray tubes + See 
Instrument tubes, monitor and display tubes, C.R. tubes for special applications 

T6 Geiger-Miuller tubes : 

T8 Colour display systems | aa | 


Colour TV picture tubes, colour data graphic display tube assemblies, deflection units 


T9 Photo and electron multipliers 

T10 Piumbicon camera tubes and accessories 
T11 Microwave semiconductors and components 
T12 Vidicon and Newvicon camera tubes 

T13 Image intensifiers and infrared detectors 


T15 Dry reed switches 


T16 Monochrome tubes and deflection units : 
Black and white TV picture tubes, monochrome data graphic display tubes, deflection units 


iv October. 1985. 


SEMICONDUCTORS (RED SERIES) 


The red series of data handbooks comprises: 

S1 Diodes 
Small-signal silicon diodes, voltage regulator diodes (< 1,5 W), voltage reference diodes, 
tuner diodes, rectifier diodes 

S2a Power diodes 

S2b __ Thyristors and triacs 

S3 Small-signal transistors 

S4a Low-frequency power transistors and hybrid modules 

S4b ~— High-voltage and switching power transistors 

$5 Field-effect transistors 

S6 R.F. power transistors and modules 

S7 Surface mounted semiconductors 

S8a Light-emitting diodes 

S8b _—— Devices for optoelectronics 
Optocouplers, photosensitive diodes and transistors, infrared light-emitting diodes and 
infrared sensitive devices, laser and fibre-optic components 

S9 Power MOS transistors 

S10 Wideband transistors and wideband hybrid IC modules 

$11 = Microwave transistors 


$12 Surface acoustic wave devices 


$13 Semiconductor sensors 


$14 Liquid Crystal Displays 
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The purple series of handbooks comprises: 


iC01 


1C02a/b 


IC03 


iC04 


ICOSN 


ICOGN 


IC08 


ICOSN 
IC10 


IC11N 


Supplement 
to IC11N 


IC12 
IC13 


1C14 


IC15 


IC16 
1C17 
iC18 
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INTEGRATED CIRCUITS (PURPLE SERIES) 


Radio, audio and associated systems 


Bipolar, MOS 


Video and associated systems 


Bipolar, MOS 


Integrated circuits for telephony 


Bipolar, MOS | 


HE4000B logic family 


CMOS 


HE4000B logic family — uncased ICs 


CMOS 


High-speed CMOS; PC74HC/HCT/HCU 


Logic family 


ECL 10K and 100K logic families 


TTL logic series 


Memories — 
MOS, TTL, ECL 


Linear LSI 
Linear LSI 


i?C-bus compatible ICs 


Semi-custom 


Programmable Logic Devices (PLD) 


Microcontrollers and peripherals | 


Bipolar, MOS 


FAST TTL logic series 


CMOS integrated circuits for clocks and watches 
Integrated Services Digital Networks (ISDN) 


Microprocessors and peripherals 


published 1986 


published 1986 


published 1986 


| 


published 1986 


_ published 1984 


published 1986 


published 1986 


published 1986 


_ new issue 1987 


published 1985 


- published 1986 


not yet issued 


new issue 1987 


new issue 1987 


published 1986 


published 1986 


not yet issued 


new issue 1987 


COMPONENTS AND MATERIALS (GREEN SERIES) 


The green series of data handbooks comprises: 


C2 Television tuners, coaxial aerial input assemblies, surface acoustic wave filters 
C3 Loudspeakers 
C4 Ferroxcube potcores, square cores and cross cores 
C5 Ferroxcube for power, audio/video and accelerators 
C6 Synchronous motors and gearboxes 
C7 Variable capacitors 
C8 Variable mains transformers 
cg Piezoelectric quartz devices 


C11 ~=+Varistors, thermistors and sensors 


C12 Potentiometers, encoders and switches: 
C13 _— Fixed resistors 

C14 _~_—s Electrolytic and solid capacitors 

C15 Ceramic capacitors 

C16 Permanent magnet materials 

C17 Stepping motors and associated electronics 
C18 Direct current motors 

C19 Piezpelectric ceramics 


C20 Wire-wound components for TVs and monitors 


C22 — Film capacitors 
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type number 


CMOS RAM 


PCD5101 
PCD5114 
PCF8570 
PCF8571 
PCF8583 


HEF4505B 
HEF4720B; V 
SBB6116-12 


CMOS EEPROM 
PCF8582 


CMOS EPROM 


27C64A/87C64 
27C256/87C256 


Charge-Coupled Memory 
SAA9001 


64-bit TTL Bipolar RAM 


825825 
3101A 
74F189A 
748189 


256-bit TTL Bipolar RAM 


82816 
82LS16 
748301 
74LS301 


Byte-Organized RAM 


82S09/82S09A 
82819 
828212/82S212A 
8X350 


FUNCTIONAL INDEX 


description 


256 x 4-bit static RAM 

1024 x 4-bit static RAM 

256 x 8-bit static RAM with I?C bus interface 
128 x 8-bit static RAM with I?C bus interface 
256 x 8-bit static RAM with I°C bus interface 


64-bit, 1-bit per word R/W RAM 
256-bit, 1-bit per word RAM 
2048 x 8-bit static RAM; max. access time 120 ns 


256 x 8-bit static CMOS EEPROM 
with |?C bus interface 


65,526-bit CMOS EPROM (8K x 8) 
262,144-bit CMOS EPROM (32K x 8) 


317K-bit CCD memory 


64-bit Bipolar RAM (16 x 4) 
64-bit Bipolar RAM (16 x 4) 
64-bit Bipolar RAM (16 x 4) 
64-bit Bipolar RAM (16 x 4) 


256-bit Bipolar RAM (256 x 1) 
256-bit Bipolar RAM (256 x 1) 
256-bit Bipolar RAM (256 x 1) 
256-bit Bipolar RAM (256 x 1) 


576-bit Bipolar RAM (64 x 9) 
576-bit Bipolar RAM (64 x 9) 
2304-bit Bipolar RAM (256 x 9) 
2048-bit Bipolar RAM (256 x 8) 


INDEX 


page 


113 


123 
135 


147 
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FUNCTIONAL 


INDEX 


type number 


Low Complexity PROM 


82S823/82S123 
82S23A/82S 123A 
82US23/82US123 
82S8126/82S129 
82S126A/82S129A 


82S130/82S131 
82S8130A/82S131A 
825135 

82LS135 


4K-bit TTL Bipolar PROM 


828115 

825137 
82S137A/82S137B 
82S8137C 
82S141/82S141A 


82S147/82S147A 
82S147B 


8K-bit TTL Bipolar PROM 


82S181/82S181A 
82S5181C 

825183 

8258185 

82S5185A 


82S185C 
82HS187/82HS187A 
82HS189/82HS189A 


16K-bit TTL Bipolar PROM 


82S191/82S191A 
82S191C 

82HS191 
82HS195/82HS195A/ 
82HS195B 


32K-bit TTL Bipolar PROM 
82HS321/82HS321A/82HS321B 
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description 


256-bit TTL Bipolar PROM (32 x 8) 
256-bit TTL Bipolar PROM (32 x 8) 
256-bit TTL Bipolar PROM (32 x 8) 
1024-bit TTL Bipolar PROM (256 x 4) 
1024-bit TTL Bipolar PROM (256 x 4) 


2048-bit TTL Bipolar PROM (512 x 4) 
2048-bit TTL Bipolar PROM (512 x 4) 
2048-bit TTL Bipolar PROM (256 x 8) 
2048-bit TTL Bipolar PROM (256 x 8) 


4096-bit Bipolar PROM (512 x 8) 
4096-bit Bipolar PROM (1024 x 4) 
4096-bit Bipolar PROM (1024 x 4) 
4096-bit Bipolar PROM (1024 x 4) 
4096-bit Bipolar PROM (512 x 8) 


4096-bit Bipolar PROM (512 x 8) 
4096-bit Bipolar PROM (512 x 8) 


8192-bit Bipolar PROM (1024 x 8) 
8192-bit Bipolar PROM (1024 x 8) 


~ 8192-bit Bipolar PROM (1024 x 8) 


8192-bit Bipolar PROM (2048 x 4) 
8192-bit Bipolar PROM (2048 x 4) 


8192-bit Bipolar PROM (2048 x 4) 
8192-bit Bipolar PROM (1024 x 8) 
8192-bit Bipolar PROM (1024 x 8) 


16,384-bit Bipolar PROM (2048 x 8) 
16,384-bit Bipolar PROM (2048 x 8) 
16,384-bit Bipolar PROM (2048 x 8) 


16,384-bit Bipolar PROM (4096 x 4) 


32.768-bit Bipolar PROM (4096 x 8) 


page 


325 


FUNCTIONAL 
INDEX 


type number description page 
64K-bit TTL Bipolar PROM 

82HS641/82HS641A/82HS641B 65, 536-bit Bipolar PROM (8192 x 8) 331 

128K-bit TTL Bipolar PROM 

82HS1281 131,072-bit Bipolar PROM (16384 x 8) 337 


Bipolar ECL RAM 


104228 256 x 4-bit RAM 345 
10422C 256 x 4-bit RAM 348 
100422B 256 x 4-bit RAM 351 
100422C 256 x 4-bit RAM 354 
100470A 4096 x 1-bit RAM 357 
100474A 1024 x 4-bit RAM 360 


Bipolar ECL PROM 


10149 1024-bit ECL Bipolar PROM (256 x 4) 365 
10149A 1024-bit ECL Bipolar PROM (256 x 4) 368 
100149 1024-bit ECL Bipolar PROM (256 x 4) 371 
100149A 1024-bit ECL Bipolar PROM (256 x 4) | 374 
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type number 


HEF4505B 
HEF4720B; V 
PCD5101 
PCD5114 
PCF8570 


PCF8571 
PCF8582 


PCF8583 
SAA9001 
SBB6116L-12 


8X350 
27C64A/87C64 
27C256/87C256 
74F 189A 
74LS301 


748189 

748301 
82HS187/82HS187A 
82HS189/82HS189A 
82HS191 


82HS195/82HS195A/ 
82HS195B 
82HS321/82HS321A/ 
82HS321B 
82HS641/82HS641A/ 
82HS641B 

82HS1281 

82LS16 


82LS135 
82S09/82S09A 
82816 

82819 
82S23/82S123 


82S23A/82S123A 
82S25 

828115 
82S126/82S129 
82S126A/82S129A 


828130/82S131 
82S130A/82S131A 
828135 

828137 
82S137A/82S137B 


NUMERICAL 
INDEX 


NUMERICAL INDEX. 


description page 
64-bit, 1-bit per word R/W RAM 77 
256-bit, 1-bit per word RAM 85 
256 x 4-bit static RAM 19 
1024 x 4-bit static RAM 27 
256 x 8-bit static RAM with |7C bus interface 35 
128 x 8-bit static RAM with I°C bus interface 47 
256 x 8-bit static CMOS EEPROM 

with |7C bus interface 113 
256 x 8-bit static RAM with I?C bus interface 59 
317K-bit CCD memory 147 
2048 x 8-bit static RAM; max. access time 120 ns 101 
2048-bit Bipolar RAM (256 x 8) 215 
65,526-bit CMOS EPROM (8K x 8) 123 
262,144-bit CMOS EPROM (32K x 8) 135 
64-bit Bipolar RAM (16 x 4) 179 
256-bit Bipolar RAM (256 x 1) 197 
64-bit Bipolar RAM (16 x 4) 175 
256-bit Bipolar RAM (256 x 1) 193 
8192-bit Bipolar PROM (1024 x 8) 300 
8192-bit Bipolar PROM (1024 x 8) 304 
16,384-bit Bipolar PROM (2048 x 8) 317 
16,384-bit Bipolar PROM (4096 x 4) 320 
32,768-bit Bipolar PROM (4096 x 8) 325 
65,536-bit Bipolar PROM (8192 x 8) 331 
131,072-bit Bipolar PROM (16384 x 8) 337 
256-bit Bipolar RAM (256 x 1) 189 
2048-bit Bipolar PROM (256 x 8) 251 
576-bit Bipolar RAM (64 x 9) 203 
256-bit Bipolar RAM (256 x 1) 185 
576-bit Bipolar RAM (64 x 9) 207 
256-bit Bipolar PROM (32 x 8) 227 
256-bit Bipolar PROM (32 x 8) 230 
64-bit Bipolar RAM (16 x 4) 175 
4096-bit Bipolar PROM (512 x 8) 257 
1024-bit Bipolar PROM (256 x 4) 236 
1024-bit Bipolar PROM (256 x 4) 239 
2048-bit Bipolar PROM (512 x 4) 242 
2048-bit Bipolar PROM (512 x 4) 245 
2048-bit Bipolar PROM (256 x 8) 248 
4096-bit Bipolar PROM (1024 x 4) 261 
4096-bit Bipolar PROM (1024 x 4) 264 
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INDEX 


type number 


82S137C 
82S141/82S141A 
82S147/82S147A 
82S147B 
82S181/82S181A 


82S181C 
828183 
82S185 
82S185A 
82S185C 


82S191/82S191A 
82S191C 
82S212/82S212A 
82US23/82US123 
3101A 


10149 
10149A 
100149 
100149A 
10422B 


10422C 

100422B 
100422C 
100470A 
100474A 


February 1987 


description 


4096-bit Bipolar PROM (1024 x 4) 
4096-bit Bipolar PROM (512 x 8) 
4096-bit Bipolar PROM (512 x 8) 
4096-bit Bipolar PROM (512 x 8) 
8192-bit Bipolar PROM (1024 x 8) 


8192-bit Bipolar PROM (1024 x 8) 
8192-bit Bipolar PROM (1024 x 8) 
8192-bit Bipolar PROM (2048 x 4) 
8192-bit Bipolar PROM (2048 x 4) 
8192-bit Bipolar PROM (2048 x 4) 


16,384-bit Bipolar PROM (2048 x 8) 
16,384-bit Bipolar PROM (2048 x 8) 
2304-bit Bipolar RAM (256 x 9) 
256-bit TTL Bipolar PROM (32 x 8) 
64-bit Bipolar RAM (16 x 4) 


1024-bit ECL Bipolar PROM (256 x 4) 
1024-bit ECL Bipolar PROM (256 x 4) 
1024-bit ECL Bipolar PROM (256 x 4) 
1024-bit ECL Bipolar PROM (256 x 4) 
256 x 4-bit RAM 


256 x 4-bit RAM 
256-x 4-bit RAM 
256 x 4-bit RAM 
4096 x 1-bit RAM 
1024 x 4-bit RAM 


MOS MEMORIES 


Introduction ........... Me ie aiepunta Hauler Oe toss aes te oe 11 
CMOS RAM i656 45 25894 e hw ese ea eee eed eae eats 17 
CMOS EEPROM scenes dota hoes ito pata en niet 111 
CMOS EPROM 36 eer teh Beers ie eee ea ee re ees 121 


Introduction 


Type designation ..... 0.0... .. 0. ccc cee et et ete eens 
FLALING SYSTGING co 555 oh 5h and See as cee kw ee eed ee 
Handling MOS devices ................. Oa, Sane nie eeee ee asa t eee a 
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TYPE 
DESIGNATION 


PRO ELECTRON TYPE DESIGNATION CODE 
FOR INTEGRATED CIRCUITS 


This type nomenclature applies to semiconductor monolithic, semiconductor multi-chip, thin-film, 
thick-film and hybrid integrated circuits. 


A basic type number consists of: 
THREE LETTERS FOLLOWED BY A SERIAL NUMBER 


FIRST AND SECOND LETTER 
1. DIGITAL FAMILY CIRCUITS 

The FIRST TWO LETTERS identify the FAMILY (see note 1). 
2. SOLITARY CIRCUITS 

The FIRST LETTER divides the solitary circuits into: 


S : Solitary digital circuits 
T : Analogue circuits 
U: Mixed analogue/digital circuits 


The SECOND LETTER is a serial letter without any further significance except 'H’ which stands 
for hybrid circuits (see note 3). 


3. MICROPROCESSORS 
The FIRST TWO LETTERS identify microprocessors and correlated circuits as follows: 


Microcomputer 
MA : ; P 
Central processing unit 
MB : Slice processor (see note 2) 
MD : Correlated memories 
ME : Other correlated circuits (interface, clock, peripheral controller, etc.) 


4. CHARGE-TRANSFER DEVICES AND SWITCHED CAPACITORS 
The FIRST TWO LETTERS identify the following: 


NH : Hybrid circuits 

NL : Logic circuits 

NM : Memories 

NS : Analogue signal processing, using switched capacitors 
NT : Analogue signal processing, using CTDs 

NX : Imaging devices 

NY : Other correlated circuits 


Notes 


1. A logic family is an assembly of digital circuits designed to be interconnected and defined by its 
basic electrical characteristics (such as: supply voltage, power consumption, propagation delay, 
noise immunity). 

2. By ‘slice processor’ is meant: a functional slice of microprocessor. 


3. The first letter ‘S’ should be used for all solitary memories, to which, in the event of hybrids, the 
second letter ‘H’ should be added (e.g. SH for Bubble-memories). 
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DESIGNATION 


O7nmMoowD 


TYPE 


THIRD LETTER 


It indicates the operating ambient temperature range. 
The letters A to G give information about the temperature: 


: temperature range not specified 
: Oto+ 70°C 

: —55 to + 125 °C 

: —25 to+ 70 °C 

: —25 to + 85 OC 

: —40 to + 85 °C 

: —55 to + 85 9C 


If a circuit is published for another temperature range, the letter indicating a narrower temperature 
range may be used or the letter ‘A’. 


Example: the range 0 to + 75 OC can be indicated by 'B’ or ‘A’. 


SERIAL NUMBER 


This may be either a 4-digit number assigned by Pro Electron, or the serial number (which may be a 
combination of figures and letters) of an existing company type designation of the manufacturer. 


To the basic type number may be added: 
A VERSION LETTER 


indicates a minor variant of the basic type or the package. Except for ‘Z’, which means customized 
wiring, the letter has no fixed meaning. The following letters are recommended for package variants: 


: for cylindrical 

: for ceramic DIL 

: for flat pack 

: for chip on tape 

: for plastic DIL 

: for QIL | 

: for miniature plastic (mini-pack) 
: for uncased chip 


Alternatively a TWO LETTER SUFFIX may be used instead of a single package version letter, if the 
manufacturer (sponsor) wishes to give more information. 


eee: a 


FIRST LETTER: General shape SECOND LETTER: Material 
C : Cylindrical C : Metal-ceramic 

D : Dual-in-line (DIL) G : Glass-ceramic (cerdip) 

E : Power DIL (with external heatsink) M: Metal 

F : Flat (leads on 2 sides) P : Plastic 

G : Flat (leads on 4 sides) 

K : Diamond (TO-3 family) 

M: Multiple-in-line (except Dual-, Triple-, Quadruple-in-line) 

Q : Quadruple-in-line (QIL) 

R.: Power QIL (with external heatsink) 

S : Single-in-line 

T : Triple-in-line 

W: Lead chip-carrier (LCC) 

X : Leadless chip-carrier (LLCC) A hyphen precedes the suffix to avoid 
Y : Pin grid array (PGA) confusion with a version letter. 
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RATING SYSTEMS 


The rating systems described are those recommended by the Interna- 
tional Electrotechnical Commission (IEC) in its Publication 134. 


DEFINITIONS OF TERMS USED 
Electronic device. 


An electronic tube or valve, transistor or other semiconductor device. 


Note: This definition excludes inductors, capacitors, resistors and 
similar components. 


Characteristic 


A characteristic is an inherent and measurable property of a device. 
Such a property may be electrical, mechanical, thermal, hydraulic, 
electro-magnetic, or nuclear, and can be expressed as a value for 
stated or recognized conditions. A characteristic may also be a set of 
related values, usually shown in graphical form. 


Bogey electronic device 


An electronic device whose characteristics have the published nomi- 
nal values for the type. A bogey electronic device for any particular 
application can be obtained by considering only those charactersistics 
which are directly related to the application. 


Rating 


A value which establishes either a limiting capability or a limiting 
condition for an electronic device. It is determined for specified values 
of environment and operation, and may be Stated in any suitable terms. 


Note: Limiting conditions may be either maxima or minima. 


Rating system 


The set of principles upon which ratings are established and which 
determine their interpretation. 


Note: The rating system indicates the division of responsibility 
between the device manufacturer and the circuit designer, with the 
object of ensuring that the working conditions do not exceed the 
ratings. 


ABSOLUTE MAXIMUM RATING SYSTEM 


Absolute maximum ratings are limiting values of operating and environ - 
mental conditions applicable to any electronic device of a specified 
type as defined by its published data, which should not be exceeded 
under the worst probable conditions. 


These values are chosen by the device manufacturer to provide 
acceptable serviceability of the device, taking no responsibility for 
equipment variations, environmental variations, and the effects of 
changes in operating conditions due to variations in the characteristics 
of the device under consideration and of all other electronic devices in 
the equipment. 


The equipment manufacturer should design so that, initially and 
throughout life, no absolute maximum value for the intended service is 
exceeded with any device under the worst probable operating con- 
ditions with respect to supply voltage variation, equipment component 
variation, equipment control adjustment, load variations, signal varia - 
tion, environmental conditions, and variations in characteristics of the 
device under consideration and of all other electronic devices in the 
equipment. 


RATING 
SYSTEMS 


DESIGN MAXIMUM RATING SYSTEM 


Design maximum ratings are limiting values of operating and environ- 
mental conditions applicable to a bogey electronic device of a speci- 
fied type as defined by its published data, and shouid not be exceeded 
under the worst probable conditions. 


These values are chosen by the device manufacturer to provide 
acceptable serviceability of the device, taking responsibility for the 
effects of changes in operating conditions due to variations in the 
characteristics of the electronic device under consideration. 


The equipment manufacturer should design so that, initially and 
throughout life, no design maximum value for the intended service is 
exceeded with a bogey device under the worst probable operating 
conditions with respect to supply voltage variation, equipment com- 
ponent variation, variation in characteristics of all other devices in the 
equipment, equipment control adjustment, load variation, signal varia - 
tion and environmental conditions. 


DESIGN CENTRE RATING SYSTEM 


Design centre ratings are limiting values of operating and environ- 
mental conditions applicable to a bogey electronic device of a speci- 
fied type as defined by its published data, and should not be exceeded 
under normal conditions. 


These values are chosen by the device manufacturer to provide 
acceptable serviceability of the device in average applications, taking 
responsibility for normal changes in operating conditions due to rated 
supply voltage variation, equipment component variation, equipment 
control adjustment, load variation, signal variation, environmental 
conditions, and variations in characteristics of all electronic devices. 


The equipment manufacturer should design so that, initially, no design 
centre value for the intended service is exceeded with a bogey 
electronic device in equipment operating at the stated normal supply 
voltage. 


January 1986 
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MOS DEVICES 


HANDLING 


HANDLING MOS DEVICES 


Though all our MOS integrated circuits incorporate protection against electrostatic discharges, they 
can nevertheless be damaged by accidental over-voltages. In storing and handling them, the following 
precautions are recommended. 


Caution 


Testing or handling and mounting call for special attention to personal safety. Personnel handling MOS 
devices should normally be connected to ground via a resistor. . 


Storage and transport 


Store and transport the circuits in their original packing. Alternatively, use may be made of a conductive 
material or special IC carrier that either short-circuits all leads or insulates them from external contact. 


Testing or handling 


Work on a conductive surface (e.g. metal table top) when testing the circuits or transferring them from 
one carrier to another. Electrically connect the person doing the testing or handling to the conductive 

surface, for example by a metal bracelet and a conductive cord or chain. Connect all testing and hand- 

ling equipment to the same surface. 

Signals should not be applied to the inputs while the device power supply is off. All unused input leads 
should be connected to either the spply voltage or ground. 


Mounting 


Mount MOS integrated circuits on printed circuit boards after all other components have been mounted. 
Take care that the circuits themselves, metal parts of the board, mounting tools, and the person doing 
the mounting are kept at the same electric (ground) potential. If it is impossible to ground the printed- 
circuit board the person mounting the circuits should touch the board before bringing MOS circuits — 
into contact with it. 


Soldering 


Soldering iron tips, including those of low-voltage irons, or soldering baths should also be kept at the 
same potential as the MOS circuits and the board. 


Static charges 


Dress personnel in clothing of non-electrostatic material (no wool, silk or synthetic fibres). After the 
MOS circuits have been mounted on the board proper handling precautions should still be observed. 
Until the sub-assemblies are inserted into a complete system in which the proper voltages are supplied, 
the board is no more than an extension of the leads of the devices mounted on the board. To prevent 
static charges from being transmitted through the board wiring to the device it is recommended that 
conductive clips or conductive tape be put on the circuit board terminals. 


Transient voltages 


To prevent permanent damage due to transient voltages, do not insert or remove MOS devices, or 
printed-circuit boards with MOS devices, from test sockets or systems with power on. 


| 


Voltage surges 
Beware of voltage surges due to switching electrical equipment on or off, relays and d.c. lines. 


May 1983 


CMOS RAM 


PCD5101 
PCD5114 
PCF8570 
PCF8571 
PCF8583 
HEF4505B 
HEF4720B; V 
SBB6116-12 


256 x 4-bit static RAM ................0005. 
1024 x 4-bit static RAM .................... 
256 x 8-bit static RAM with 1I7C bus interface... . 
128 x 8-bit static RAM with I°C bus interface .. . . 
256 x 8-bit static RAM with [°C bus interface... . 
64-bit, 1-bit per word R/W RAM.............. 
256-bit, 1-bit per word RAM................. 
2048 x 8-bit static RAM ............... 00055 
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PCD5i01 


256 x 4-BIT STATIC RAM 


GENERAL DESCRIPTION 


The PCD5101 is a very low-power 1024-bit static CMOS random access memory, organized as 256 words 
by 4 bits. It is suitable for low power and high speed applications where battery standby power is 
required to ensure non-volatility of data. All inputs and outputs are fully TTL compatible and pinning is 
compatible with 2101-type NMOS static RAMs and 5101-type CMOS static RAMs. 


There are two chip enable inputs, CE1 and CE2, selection being made when CE7 is LOW and CE2 is 
HIGH. The memory has an output disable function, OD, which allows the inputs/outputs to be used 
separately, or to be tied together for use in common data |/O systems. 


Features 


Operating supply voltage range 2,5105,5 V 
Low data retention voltage min. 1 Vv 
Low power consumption in both operating and standby modes 

Access time 150 ns at Vpp = 5 V; 400 ns at Vpp = 3 V 

Three-state outputs 

All inputs and outputs directly TTL compatible 

Choice of two package types 


_s Vv 

AO 4 (4) 

3 (3) | 
= ADDRESS ROW MEMORY (318 Vss 
A2 2 (2) nae CELL ARRAY | LL 
A3 1) oa SEPEC (4x 8x 32) 
ag —}21(23) | 

PCD5101 

“ oe COLUMN | 
ag —+e!6) BODRESS MULTIPLEXER 

7(7) BUFFERS SELECT 
A7 

g tie) lan. | 6 
D1 | 1 

11(12) | | (13) 12 S 
D2 DATA _| READ/WRITE OUTPUT | | 2 
D3 BUFFERS | CONTROL BUFFERS | Q4 

15 (16) (17) 16, | og 
D4 ) 4 
aw 20 (22) 


Fe ors 
iz) ~~ ‘| 
CE2 17 (19) 
: @ 
“F787 753 


Fig. 1 Block diagram: pin numbers in parentheses are for PCD5101T; other pin numbers 
are applicable to PCD5101P. 


PACKAGE OUTLINES 


PCD5101P: 22-lead DIL; plastic (SOT-116). 
PCD5101T: 24-lead mini-pack; plastic (SO-24; SOT-137A). 


July 1984 
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PCD5101 


A3 a 122] Vop 
A2 | 2| 121) A4 
Al 120] R/W 
ao | 4 | 119] Cet 
AS | 5 | 118] OD 
as [6] pcpsi0ip 417] ce2 
A7 116] 04 
Vss [8 | 15] D4 


7287754 


Fig. 2 Pinning diagram for PCD5101P. 


A2 | 2) }23] a4 
Al 22| R/W 
AO | 4] CE1 
A5 | 5 | /20] OD 
A6 | 6 | 119} CE2 
PcDsi01T |_ 
AT 118} n.c 
nc. | 8) a4 
Vss | 9 | 16] D4 
b1 [10] /15] a3 
Q1 D3 
p2 [12] [13] a2 


" 7Z87755 


Fig. 3 Pinning diagram for PCD5101T. 
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PINNING 


D1 
D2 
D3 


data inputs 


address inputs 


R/W read/write input 


CET | 
CE2 { 


OD output disable 


- chip enable inputs 


data outputs 
a4 a 
Vpp _ positive supply 
Vsg __ negative supply. 


n.c. not connected 


256 x 4-bit static RAM PCD5101 


OPERATING MODES 
Table 1 Mode selection 


OD mode of operation output state 


Xx standby high impedance 

xX standby high impedance 

H write high impedance 

L write equal to input data 
L read data valid 

H 


read high impedance 


Separate input/output: write cycle OD = X; read cycle OD = L. 
Common input/output: write cycle OD = H; read cycle OD = L. 


H = HIGH voltage level 
L = LOW voltage level 
X = don’t care 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Supply voltage range Vpp —0,3 to 8,0 V 
Input voltage range (any pin) Vy Vss — 0,3 to Vpp +0,3 V 
Operating temperature range Tamb —25 to+70 °C 
Storage temperature range Tstg —55 to +125 °C 


July 1984 
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PCD5101 


D.C. CHARACTERISTICS (Vpp = 5 V) 
Vpp = 5 + 0,5 V; Vgg = 0 V; Tamb = —25 to +70 °C 


Cee 


Operating supply voltage 


Operating supply current | 
at Vj = Vpp or Vss; f = 1 MHz; 
outputs open 


at V; = 0,8 or 2,0 V; f = 1 MHz; 
outputs open 


at V; = 0,8 or 2,0 V; f = 5 MHz; 
outputs open 


Standby supply current at CE2 = Vss 


Input leakage current 
at V; = Vss to Vpp 


Input voltage LOW 
Input voltage HIGH 


Output leakage current 
at Vo = Vss to Vpp; 
OD = HIGH or chip disabled 


Output voltage LOW at Io, = 4,0mA 
Output voltage HIGH at —IoyH = 2,0 mA 


D.C. CHARACTERISTICS (Vpp = 3 V) 
Vpp = 3 £0,5 V; Vgs = 0 V; Tamb = —25 to +70 OC 


fore oT 


Operating supply voltage 


Operating supply current 
at Vj = Vpp or Vso; f = 1 MHz; 
outputs open 


at V; = 0,4 or 1,6 V; f= 1 MHz; 
outputs open 


Standby supply current at CE2 = Vssg 
Input leakage current 
at V;} = Vss to Vpp 
Input voltage LOW 
Input voltage HIGH 


- Output leakage current 
at Vg = Vss to Vpp; 
OD = HIGH or chip disabled 


Output voltage LOW at Io, = 1,0mA 
Output voltage HIGH at —IQyH = 1,0mA 


July 1984 


256 x 4-bit static RAM PCD5101 


A.C. TEST CONDITIONS (Vpp = 5 V) 


Vop 

Input pulse levels 0,8 V to2,0V 

Input rise and fall times 5 ns 9602 

Input timing reference levels 1,5V an 

Output timing levels 1,5V me 

Output timing levels for high/low 5102 CL 
impedance 1,2 V and 2,8 V i 

Output load (2 TTL inputs and Pe eee 
load capacitance C, ) Fig. 4 Fig. 4 Test load. 


A.C. CHARACTERISTICS (Vpp = 5 V) 


Vpp = 5 + 0,5 V; Vss = 0 V; Tamb = —25 to + 70 °C; loads as per Fig. 4 with C_ = 100 pF unless 
otherwise specified 


parameter 


Read cycle 


| Read cycle time tre °-150 | 
: Address access time —6UtAA - | | 150 ns 
| Chip enable CE1 to output tco1 -_ | — | 150 ns | 
| Chip enable CE2 to output | tco2. 3 = ! 150 ns | 
' Output disable OD to output top s- — ; 70 ns 
Data output to high impedance state | | 
at C; = 5 pF _ tor 10 — | 70 ns 


Previously read data valid with | 
respect to address change 


Previously read data valid with 
respect to chip enable 

Write cycle 

Write cycle time 

Write delay time 

Chip enable CE1 to write 

Chip enable CE2 to write 

Data set-up time 

Data hold time 

Write pulse duration 


Write recovery time 
Output disable OD set-up time 
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PCD5101 


A.C. TEST CONDITIONS (Vpp = 3 V) 


Vv 
Input pulse levels 0,4 V to 1,6 V ra 
Input rise and fall times 5 ns 

19202 
Input timing reference levels 1,0 V ; 
ata 
Output timing levels 1,0V output 
Output timing levels for high/low : eobia C 
impedance 0,7 V and 1,7 V il 

Output load Fig. 5 7 Wi 1281757 


Fig. 5 Test load. 
A.C. CHARACTERISTICS (Vpp = 3 V) 


Vpp = 3+ 0,5 V; Vss = 0 V; Tamb = —25 to + 70 OC; loads as per Fig. 5 with Cy = 100 pF unless 
otherwise specified 


Read cycle 


Read cycle time 

Address access time 

Chip enable CE7 to output 
Chip enable CE2 to output 
Output disable OD to output 


Data output to high impedance state 
at C;) =5 pF 


Previously read data valid with 
respect to address change 


Previously read data valid with 
respect to chip enable 
Write cycle 
| Write cycle time 
Write delay time 
Chip enable CET to write 
Chip enable CE2 to write 
Data set-up time 
Data hold time 
Write pulse duration 
Write recovery time 
Output disable OD set-up time 
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256 x 4-bit static RAM PCD5101 


WAVEFORMS 


ADDRESS 
INPUTS 
ta aq ————_—> toH1—> <_ 


Se ch ALLL 


<«—_—— tco, ———_—__> 


cnr T/T pf 


ae RS: L/L); 


top > TDF (min) 
= t DF (max) 


DATA OX van KD 


Fig. 6 Read cycle timing; R/W = HIGH. 


AA 


INPUTS | )\_ 
oe NNN, 7] 


—>| Taw |~<— Twp 


asinner XXX 


OD 
INPUT 


DATA 
INPUTS 


7287758 


Fig. 7 Write cycle timing. 


| July 1984 25 


PCD5101 


LOW SUPPLY VOLTAGE DATA RETENTION CHARACTERISTICS 
CE2 <0,2 V; Tamb = —25 to + 70 OC. 


o- empenepeenant 


parameter 


Supply voltage for data retention 
Data retention current at Vpp = 1,5 V 


Chip deselect to data retention time 


Operation recovery time 


= Gata retention mode 


7287760 


Fig. 8 Low supply voltage data retention characteristics. 


26 July 1984 


DEVELOPMENT DATA ne 
This data sheet contains advance information and PCD5114 


specifications are subject to change without notice. 


1024 x 4-BIT STATIC RAM 


GENERAL DESCRIPTION 


The PCD5114 is a low-power, high-speed 4096-bit static CMOS RAM, organized as 1024 words of 

4 bits each. The IC is suitable for low power and high speed applications, for battery operation and | 
where battery backup is required. Inputs R/W and CE control the read/write operation and standby 
mode respectively. The PCD5114 is pin compatible with the SBB2114 types. 


Features 


Operating supply voltage 2,5Vto5,5V 
Low data retention voltage min. 1,0 V 
Low standby current max. 5 pA 
Cycle time = access time max. 200 ns 
Static operation requiring no clock or timing strobe 

Low power consumption 

3-state common data input/output interface 

All inputs and outputs directly TTL compatible 

Pin compatible with SBB21 14 variants 

18-lead DIL package 

20-lead SO package 


MEMORY ARRAY 
(64x 64) 


INPUT DATA 
SENSE - AMPLIFIER 


7287240 
R/W CE Vop Vss Ag Ag Ay Ag 


Fig. 1 Block diagram. 


PACKAGE OUTLINES 


PCD5114D: 18-lead DIL; ceramic (cerdip) (SOT-133B). 
PCD5114P: 18-lead DIL; plastic (SOT-102G). 
PCD5114T: 20-lead mini-pack; plastic (SO-20; SOT-163A). 
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PCD5114 


PCD5114D 
Ao L8] pcpsit4P 


7Z87241.1 


Fig. 2 Pinning diagram: PCD5114D; PCD5114P. 


Ag to A3 column address inputs 
Aq to Ag row address inputs 
CE chip enable input 
R/W read/write input 


Table 1 Mode selection 


not selected | high impedance | standby ~ 


not selected | high impedance | standby 
read active active 
write high impedance | active 


H = HIGH logic level (the most positive voltage) 
L = LOW logic level (the most negative voltage) 


RATINGS 


PCD5114T 


7293008 
Fig. 3 Pinning diagram: PCD51 14T. 


1/01 to !/O4 data input/output 
Vss negative supply (ground) 
VDD positive supply (+ 5 V) 


Limiting values in:accordance with the Absolute Maximum System (IEC 134) 


Supply voltage range 

Input voltage range (any pin) 

Storage temperature range 

Operating ambient temperature range 


HANDLING 


Vpp 0,3 to+8 V 
Vy Vss—0,3 to Vpp + 0,3 V 
Tamb «ss 25 to. +70 OC 


Inputs and outputs are protected against electrostatic charge in normal handling. However, to be 
totally safe, it is desirable to take normal precautions appropriate to handling MOS devices (see 


"Handling MOS Devices’’). 


1024 x 4-bit static RAM PCD5114 


D.C. CHARACTERISTICS 
Vpp =5V £0,5 V; Vss = 0 V; Tamb = —25 to + 70 °C; unless otherwise specified 


ee de 


Operating supply current 

at Vj = Vpp/Vss; f = 1 MHz; outputs open mA 

at V; = 0,8 V/2,0 V; f = 1 MHz; outputs open mA 

at Vj = 0,8 V/2,0 V; f = 5 MHz; outputs open mA 
Standby current 

at CE= Vpp LA 
Input voltage HIGH ; V 
Input voltage LOW ; V 
Input leakage current 

at V; = Vss to Vpp + LA 
Output voltage HIGH 

at—-lIoOH=2mA V 
Output voltage LOW 

atloL =4mA V 


Output leakage current —__ 
at Vo = Vss to Vpp; CE = HIGH + pA 


D.C. CHARACTERISTICS 
Vpp = 3 V +0,5 V; Vss = 0 V; Tamb = —25 to + 70 °C; unless otherwise specified 


en oe see 


Operating supply current 
at V} = Vpp/Vss; f = 1 MHz; outputs open 
at Vj = 0,4 V/1,6 V; f = 1 MHz; outputs open 
Standby current 
at CE=Vpp 
Input voltage HIGH 
Input voltage LOW 
Input leakage current 
at Vj = Vss to Vpp 
Output voltage HIGH 
at —IOH =1mMA 


Output voltage LOW 
atloL =1mA 


DEVELOPMENT DATA 


Output leakage current 
at Vo = Vss to Vpp; CE = HIGH 
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PCD5114 


A.C. CHARACTERISTICS 


Vpp =5 V £0,5V; Ves =0 V; Tamb = —25 to + 70 OC; measured in Fig. 4, CL = 100 pF; unless - 
otherwise specified | 


a 


Read cycle 


Read cycle time = _ 


Address access time 


| Chip select access time | 
Output hold from address change 


Output hold from chip select 


Output to low impedance from chip selection 
- at Cy, =5 pF 


Output to high impedance from chip deselection 
at C; =5 pF | 


Write cycle — 
Write cycle time 


Chip selection to end of write 


Address set-up time 


Write pulse duration 


Write recovery time 


Data set-up time 
Data hold time 


Output to high impedance from write enabled _ 
at C; =5 pF . 


Output active from end of write 
at C; =5 pF 


A.C. TEST CONDITIONS (see Fig. 4) 


Input pulse levels | 0,8 Vto20 V 

Input rise and fall times 5 ns | 
Input timing reference levels —— oop ee 2 ASM YDD 
Output timing levels ok: fale, oat 15 V Pere 
Output timing levels for high/low impedance 1,2 Vand 2,8 V 

Output load 2 TTL gates and Cy = 100 pF uD 


CL 


510 22 
7 le 7287242 


Fig. 4 Load for a.c. 
test conditions 
(Vpp =5Vt0,5 V). 
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DEVELOPMENT DATA 


1024 x 4-bit static RAM PCD5114 


A.C. CHARACTERISTICS 


Vpp =3 V £0,5 V; Vss = 0 V; Tamb = —25 to + 70°C; measured in Fig. 5, Cy = 100 pF; unless 
otherwise specified | 


[ewan ete ni Jo [om 


Read cycle 


Read cycle time 


Address access time 


Chip select access time 
Output hold from address change 
Output hold from chip select 


Output to low impedance from chip selection 
at C; =5 pF 


Output to high impedance from chip deselection 
at Cy} = 5 pF 


Write cycle 


Write cycle time 

Chip selection to end of write 
Adress set-up time 

Write pulse duration 

Write recovery time 

Data set-up time 

Data hold time 


Output to high impedance from write enabled 
at C; =5pF 


Output active from end of write 
at CL = 5 pF 


A.C. TEST CONDITIONS (see Fig. 5) 


input pulse levels | 0,4 V to 1,6 V 
Input rise and fall times 5 ns 
Input timing reference levels 1,0 V 
Output timing levels 1,0 V Vpp 
Output timing levels for high/low impedance 0,7 V and 1,7 V 
Output load 2 TTL gatesandC; = 100pF ji 90:0 
1/0 
1,02 kQ CL 


7 li 7293009 


Fig. 5 Load for a.c. 
test conditions 
(Vpp =3V +0,5 V). 
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PCD5114 


ADDRESS 
INPUT 


DATA 
OUTPUT 


don’t care state 


7287243 = 


TAA 


Fig.6 Read cycle timing (1): RW is HIGH: CE is LOW for a read cycle. 


mE 


ADDRESS | _ a 
INPUT | _ 


change from H to L change from L to H 


nor \\ANAN ELLLLLL 


high impedance 


face a OO00000: a 
<tolz> don't care state 
TAC «-tOHC> 


toyz > 
7287244 


Fig. 7 Read cycle timing (2): R/W is HIGH for a read cycle. 
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1024 x 4-bit static RAM PCD5114. 


$$$. twe ——_____> 


tas—> <—twR—> 


ADDRESS : 


fs TOe TET 


change from L to H 
change from H to L 


R/W 
INPUT 


<«—tcHz—> 


(TIF a F\L\\\\N 
INPUT -A gy Eats | T/T TT 


high 
impedance 
DATA \ YX) written \ 
OUTPUT : VV VN data 
on’t . 
care state _—» 
twz <—tps —> 
‘DH 
x twp emai a 
- tow 7287245 
ra . a 
~ Fig. 8 Write cycle (1): R/W controlled. 
= 
ww 
= 
5 
cal two 
> TAS <—twr 
Lu | . | 
; sae Xe 
CE 
INPUT 


change from L to H 
change from H to L 


ne \\AAAAS 


A 
DATA aes 


INPUT 
high impedance 
— XY) 


tcLz | twz <— tps—>|}+> 


ttw > 7287246 


Fig. 9 Write cycle (2): CE controlled. 


Note : if the CE low transition occurs after the R/W low transition, the outputs remain in the high 
impedance state. , 
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PCD5114 


CAPACITANCE 


parameter symbol 


input capacitance 
at Vi = Vss 

Output capacitance 
at Vo = Vss 


LOW Vpp DATA RETENTION CHARACTERISTICS 
Tamb = —25 to + 70 °C 


ee po To f= = T= 


Vpp for data retention 
at CE = Vopr +t 0,2 V; V; = VpprR to Vss 
Data retention current 
at VppR =1,5V 
Chip deselect to data retention time | 
Operation recovery time | 


<«—~ data rentention mode -»> 


Vop 
SUPPLY | 


os 
CE an Vopr t02V : 
INPUT . 


7287247 


Fig. 10 LOW Vpp data retention. 
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PCF8570 


256 x 8-BIT STATIC RAM WITH I7C BUS INTERFACE 


GENERAL DESCRIPTION 


The PCF8570 is a low power 2048-bit static CMOS RAM organized as 256 words by 8-bits. Addresses 
and data are transferred serially via a two-line bidirectional bus (12C). The built-in word address register 
is incremented automatically after each written or read data byte. Three address pins AO, A1, A2 are 
used for programming the hardware address, allowing the use of up to eight devices connected to the 
bus without additional hardware. 


Features 
@ Operating supply voltage 2,5 Vto6V @ Serial input/output bus (17C) 
@ Low data retention voltage min. 1,0 V @ Address by 3 hardware address pins 
@ Low standby current max. 15 vA @® Automatic word address incrementing 
@ Power saving mode typ. 50 nA @ 8-lead DIL package 
Applications 
@ Telephony RAM expansion for stored numbers in repertory dialling 
(e.g. PCD3343 applications) 
@ Radio and television channel presets 
@ Video cassette recorder 
@ General purpose RAM expansion for the microcontroller families MAB8400 
and PCF84C00 
PCF8570 WweRD 
ADDRESS now MEMORY 
REGISTER SeLEOr CELL 
| ARRAY 
AO 
Al | | 
A2 


ae INPUT 2c COLUMN 
: MU 
SDA FILTER || Bus CONTROL. SELECT BTIPEEMER 
R/W 
REGISTER et tak 
Vpop 


7Z90775.1 


Fig. 1 Block diagram. 


PACKAGE OUTLINES 


PCF8570P: 8-lead DIL; plastic (SOT-97). 
PCF8570T: 8-lead mini-pack plastic (SO-8L; SOT-176). 
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PCF8570_ 


PINNING 
1to3 AOtoA2 address inputs 
4 Vss negative supply 
6 SCL serial clock line | 70 BUS 
7 TEST test input for test speed-up; must be connected to Vss when not in use 
; (power saving mode, see Figs 14 and 15) 
8 Vpp positive supply 
AO} 1] 
A1 [2] 
A2 [3] 
Vss | 4 | 
7287034.A 
Fig. 2 Pinning diagram. 
RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Supply voltage range (pin 8) VDD | —0,8 to+8,0 V 
Voltage range on any input Vy —0,8 to Vop +0,8 V 
D.C. input current (any input) | +1 max. 10 mA 
_ D.C. output current (any output) _ +19 max. 10 mA 
Supply current (pin 4 or pin 8) . & Ipp; Isg = max. 50 mA 
Power dissipation per package — Prot max. 300 mW 
Power dissipation per output P max. ~ 50 mW 
Storage temperature range Tstg 65 to +150 °C 
Operating ambient temperature range | 7 Tamb —40 to+ 85 °C 
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256 x 8-bit static RAM with 12C bus interface PCF8570 


CHARACTERISTICS 
Vpp = 2,5 to 6 V; Vss = 0 V; Tamb = —40 to + 85 °C unless otherwise specified 


Supply 
Supply voltage Vpp 2,5 — 


Supply current at 
Vi=Vss orVpp 


operating at fgcy. = 100 kHz IDD ie = 

standby at foc, = 0 Hz Ippo — = 

standby at Tamb = —25 to+ 70°C | Ippo — _ 
Power-on reset voltage level* VPOR 1,5 1,9 


Inputs; input/output SDA | 
Input voltage LOW** VIL —0,8 — 


Input voltage HIGH ** Vi 0,7xVpp | - 
Output current LOW 

at Vo, = 0,4 V lOL 3 — 
Output leakage current HIGH 

at VoH = VoD lOH = = | 
Input leakage current 

at Vj = Vpp or Vss +1; — — 
Clock frequency (Fig. 7) fscL 0 — 
Input capacitance (SCL, SDA 

at V;=Vss : Cy — — 
Tolerable spike width on bus tow — 7 
LOW Vpp data retention 
Supply voltage for data retention VDDR 1 — 
Supply current at Vopr =1V IDDR ~ — 


Supply current at Vppr = 1 V; 
Tamb = —25 to + 70 °C IDDR — — 


Power saving mode (Figs 14 and 15) 


Supply current at Tamb = 25 °C; 
TEST =Vppr IDDR — 50 


* The power-on reset circuit resets the 17C bus logic when Vpp < Vpor. 


** |f the input voltages are a diode voltage above or below the supply voltage Vpp Or Vss an input 
current will flow; this current must not exceed + 0,5 mA. 
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CHARACTERISTICS OF THE I?C BUS 


The I?C bus is for 2-way, 2-line communication between different ICs or modules. The two lines are 

a serial data line (SDA) and a serial clock line (SCL). Both lines must be connected to a positive supply 
via a pull-up resistor when connected to the output stages of a device. Data transfer may be initiated 
only when the bus is not busy. 


Bit transfer 


One data bit is transferred during each clock pulse. The data on the SDA line must remain stable 
during the HIGH period of the clock pulse as changes in the data line at this time will be interpreted 
as control signals. 


| 

| data line change 
| stable: of data 
| 


data valid | allowed 7287019 


Fig. 3 Bit transfer. 


Start and stop conditions 


Both data and clock lines remain HIGH when the bus is not busy. A HIGH-to-LOW transition of the 
data line, while the clock is HIGH is defined as the start condition (S). A LOW-to-HIGH transition of 
the data line while the clock is HIGH is defined as the stop condition (P). 


qT | cre 
oo | aes | oan 
SDA Re / \ ao ae SDA 
= | 
| 
! | 


ee aa L— —A4 


start condition stop condition 7Z87005 


Fig. 4 Definition of start and stop conditions. 


“88 ‘December 1984 


256 x 8-bit static RAM with I2C bus interface PCF8570 


System configuration 

A device generating a message is a ‘‘transmitter’’, a device receiving a message is the ‘receiver’. The 
device that.controls the message is the ‘’master’’ and the devices which are controlled by the master 
are the ‘slaves’. 


SDA 
SCL 


| MASTER MASTER 
TRANSMITTER/ TRANSMITTER/ | TRANSMITTER/ 
RECEIVER RECEIVER RECEIVER 


7287004 


Fig. 5 System configuration. 


Acknowledge 


The number of data bytes transferred between the start and stop conditions from transmitter to 

receiver is not limited. Each byte of eight bits is followed by one acknowledge bit. The acknowledge 

bit is a HIGH level put on the bus by the transmitter whereas the master generates an extra acknowledge 
related clock pulse. A slave receiver which is addressed must generate an acknowledge after the reception 
of each byte. Also a master must generate an acknowledge after the reception of each byte that has 
been clocked out of the slave transmitter. The device that acknowledges has to pull down the SDA line 
during the acknowledge clock pulse, so that the SDA line is stable LOW during the HIGH period of 

the acknowledge related clock pulse, set-up and hold times must be taken into account. A master 
receiver must signal an end of data to the transmitter by not generating an acknowledge on the last 

byte that has been clocked out of the slave. In this event the transmitter must leave the data line HIGH 
to enable the master to generate a stop condition. 


start clock pulse for 
condition acknowledgement 
| 


' 


I 
SCL FROM | 
| 


DATA OUTPUT | 7 
BY TRANSMITTER 
l 
s 
DATA OUTPUT as 
BY RECEIVER 


7287007 


Fig. 6 Acknowledgement on the |?C bus. 
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Timing specifications 


Within the !?C bus specifications a high-speed mode and a low-speed mode are defined. The device 
operates in both modes and the timing requirements are as follows: 


High-speed mode 
Masters generate a bus clock with a maximum frequency of 100 kHz. Detailed timing is shown in Fig. 7. 


40 


SDA 
tauF— — 
SCL 
— >! THD;STA l<— = | —~' tHiGH 
tr ——— 
tHD;DAT tsU;DAT 
SDA 
7Z87013.1 are Paley ee <6 
'SU;STA tsu;STO 
Fig. 7 Timing of the high-speed mode. 
Where: 
tBUF  t2tLowmin The minimum time the bus must be free before a new 
transmission can start 

tHD: STA t 2 thiGHmin Start condition hold time 
tLOWmin 4,7 us Clock LOW period 
tHiGHmin 4 ps Clock HIGH period 
tSu: STA t= t_LOWmin Start condition set-up time, only valid for repeated start code 
tHD: DAT t2O0us Data hold time 
tSU: DAT t 2 250 ns Data set-up time 
tr t<1us Rise time of both the SDA and SCL line 
te t < 300 ns Fall time of both the SDA and SCL line 
tsu; STO t2=tLowmin Stop condition set-up time 
Note 


All the timing values refer to Vj,4 and Vj, levels with a voltage swing of Vss to Vpp. 
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START ADDRESS R/W ACK DATA ACK START ADDRESS R/W ACK STOP 
CONDITION CONDITION 7287014 


Fig. 8 Complete data transfer in the high-speed mode. 


Where: 
Clock ti OWmin 4,7 us 
tHIGHmin 4 us 
The dashed line is the acknowledgement of the receiver 
Mark-to-space ratio 1: 1 (LOW-to-HIGH) 
Max. number of bytes unrestricted 
Premature termination of transfer allowed by generation of STOP condition 
Acknowledge clock bit must be provided by the master 


Low-speed mode 


Masters generate a bus clock with a maximum frequency of 2 kHz; a minimum LOW period of 105 ps 
and a minimum HIGH period of 365 us. The mark-to-space ratio is 1 : 3 LOW-to-HIGH. Detailed 
timing is shown in Fig. 9. 


SDA 
<— tguF —> 

SCL 

— | tup:sTA <— a SS ich 1 tsu:DAT 

R go we 
tHD:DAT 

SDA 

t : t—— —— <— 

7Z87015.1 SU;STA tsu-sTo 


Fig. 9 Timing of the low-speed mode. 
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Timing specifications (continued) 


Where: 

tpur t = 105 us (ti OWmin) 
tHD; STA t > 365 us (tHiGHmin) 
tLow 130 us + 25 us 

tHIGH 390 ys + 25 us 

tSU: STA 130 us + 25 ys * 

tHD; DAT t> Ons 

tsu: DAT t > 250 ns 

tp t< tus 

te t< 300 ns 

tsu: STO 130 ys + 25 ys 

Note 


All the timing values refer to Vj,4 and Vj; levels with a voltage swing of Vss to Vpp. For definitions 
see high-speed mode. 


o oe rn Cae Me Oe Gn 


a erin i ie beeen a i Senne beenaed 
START START BYTE DUMMY REPEATED ADDRESS ACKNOWLEDGE STOP 
CONDITION ACKNOWLEDGE START CONDITION 

CONDITION 7287016 


Fig. 10 Complete data transfer in the low-speed mode. 


Where: 
Clock thowWmin 130 ys + 25 us 
tuiGHmin 390 ps + 25 ys 
Mark-to-space ratio 1: 3 (LOW-to-HIGH) 
Start byte 0000 0001 
Max. number of bytes 6 
Premature termination of transfer not allowed 
Acknowledge clock bit must be provided by master 
Note 


The general characteristics and detailed specification of the 12C bus are described ina separate data 
sheet (serial data buses) in handbook “ICs for digital systems in radio, audio and video equipment’”’, 


* Only valid for repeated start code. 
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Bus protocol 


Before any data is transmitted on the |?C bus, the device which should respond is addressed first. The 
, addressing is always done with the first byte transmitted after the start procedure. The |2C bus 
configuration for different PCF8570 READ and WRITE cycles is shown in Fig. 11. 


acknowledge acknowledge acknowledge 
from slave from slave from slave 


(s[ saeabons “ofA” weroncoass PT oe le 


R/W LHé______ py bytes 


auto increment 


7Z87031.1A 
memory word address 


Fig. 11(a) Master transmits to slave receiver (WRITE mode). 


acknowledge acknowledge acknowledge acknowledge 
from slave from slave from slave from master 


S| SLAVE ADDRESS 0 WORD ADDRESS jal S| SLAVE ADDRESS 1 DATA Bie 


i at this moment master t 
R/W transmitter becomes R/W | n bytes — 


master receiver and , 
PCF 8570 slave receiver siren aie 
7290778 becomes slave transmitter 


no acknowledge 
from master 


4 


t—__ last byte —j 


auto increment 
word address 


Fig. 11(b) Master reads after setting word address (WRITE word address; READ data). 


acknowledge acknowledge no acknowledge 
from pe from ee from master 


Eas. {pee cee eeeeeeeeL 


a L—_____y sient L____. last byte —f 


auto increment auto increment 
7290777 word address word address 


Fig. 11(c) Master reads slave immediately after first byte (READ mode). 
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APPLICATION INFORMATION 


The PCF8570 slave address has a fixed combination 1010 as group 1, while group 2 is fully 
programmable (see Eig: 12). 


er group 1 no eee group 2—> 


Fig. 12 PCF8570 address. 


7Z87030.1 


Vpp 
Vpp SDA MASTER 
5 SCL TRANSMITTER 
z SCL 
0 PCF8570 —m 
y ‘1010’ 
0 S 
7 & TEST 
La 7 
Vv 1 up to 8 PCF8570 
DD without additional 
0 PCF8570 hardware 
y ‘1010’ 
0 
Z TEST 
I 
| to Vop 
Vop | 
R 
Vv PCF8570 
DD 1010° R: pull-up resistor 
V; e : 
ne TEST frise_ 
Cgus 
SDA SCL . . 
(12.¢ bus) 7290774 


Fig. 13 PCF8570 application diagram. 


Note 


AO, Ai, and A2 inputs must. be connected to Vpp or Vsg but not left open 
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POWER SAVING MODE 


With the condition TEST = Vppr, the PCF8570 goes into the power saving mode and the 
12C bus logic is reset. 


or OLA aie re ee tec FeO power saving mode —_____—___———-», operating mode 


Vv 
DDR 
TEST . 
Vop 
OV 
—_ << 
Vpp 
SDA Venk 
_ OV 
Vpp 
Vop Vopr 
OV 
IDp 
'pp 
IDps 
Where: 
tsy 2 4 us 
tp 2 4 us 


+5V 


7290776 


Fig. 15 Application example for power saving mode. 


Note to Fig. 15 


1. In the operating mode, TEST = 0. 
2. In the power saving mode, TEST = Vopr. 
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Purchase of Philips’ I?C components conveys a license under the 
Philips’ I?C patent to use the components in the I?C-system 
provided the system conforms to the I?C specification defined 
by Philips. 
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256 x 8-BIT STATIC RAM WITH !7C BUS INTERFACE 


GENERAL DESCRIPTION 


The PCF8571 is a low power 1024-bit static CMOS RAM organized as 128 words by 8-bits. Addresses 
and data are transferred serially via a two-line bidirectional bus (17C). The built-in word address register 
is incremented automatically after each written or read data byte. Three address pins AO, A1, A2 are 
used for programming the hardware address, allowing the use of up to eight devices connected to the 
bus without additional hardware. 


Features 
@ Operating supply voltage 25Vto6V ® Serial input/output bus (17C) 
@ Low data retention voltage min. 1,0 V @ Address by 3 hardware address pins 
@ Low standby current max. 5 vA @ Automatic word address incrementing 
@ Power saving mode typ. 50nA @ 8-lead DIL package 
Applications 
® Telephony RAM expansion for stored numbers in repertory dialling 
(e.g. PCD3340 applications) 
@ Radio and television channel presets 
@ Video cassette recorder 
@ General purpose RAM expansion for the microcomputer families MAB8400 


and PCF84C00 


WORD | 
PCF8571 ADDRESS ai MEMORY 
REGISTER | SELECT CELL 
‘ | , ARRAY 
AO | 
2 | | . ; 
3 | | | } 
SCL 6 4 i | : | | 
INPUT 2c | COLUMN | | 
| sts MULTIP =R 
SDA ¢ ls | FILTER i BUS CONTROL SELECT | ere | 


SHIFT : | — | 
|} =R/W 
REGISTER | | I eaNROl.| 


728837 1.2 


PACKAGE OUTLINES Fig. 1 Block diagram. 


PCF8571P : 8-lead DIL; plastic (SOT-97). 
PCF8571D : 8-lead DIL; ceramic (cerdip) (SOT-151A). 
PCF8571T : 8-lead mini-pack (SO-8L; SOT-176). — 
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PINNING 
1to3 AO to A2 address inputs 
4 Vss negative supply 
8 SCL seria clock tne | PC BUS 
7 TEST test input for test speed-up; must be connected to Vgg when not in use 
(power saving mode, see Fig. 14 and 15) 

8 Vpp positive supply 

ao [1 | 18 | Vop 

aila] 7] Test 

a Es PCF8571 co 

Vsg | 4 | 15 | SDA 

7287034. 1 
Fig. 2 Pinning diagram. 

RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Supply voltage range (pin 8) Vpop —0,8 to+8,0 V 
Voltage range on any input V\ —0,8 toVpp+0,8 V 
D.C. input current (any input) thy max. 10 mA 
D.C. output current (any output) +lo max. 10 mA 
Supply current (pin 4 or pin 8) + Ipp;:!ss max. 50 mA 
Power dissipation per package Prot max. 300 mW 
Power dissipation per output P max. 50 mW 
Storage temperature range Tstg —65 to + 150 °C 
Operating temperature range Tamb —40 to + 85 OC 


48 — July 1985 


256 x 8-bit static RAM with 12C bus interface PCF8571 


CHARACTERISTICS 
Vpp = 2,5 to 6 V; Vss = 0 V; Tamb = --40 to + 85 OC unless otherwise specified 


parameter symbol min. 


SUPPLY | 
Supply voltage Vpp 2,5 


Supply current 
Vi = Vss or Vpp 
operating at fsc_ = 100 kHz; 
standby at fsc, = 0 Hz 
standby at Tamb = —25 to 70°C =| Ippo ~ 
Power-on reset voltage level 


at Vsc_ = VSDA = VDD VPOR 19 


Inputs; input/output SDA 


Input voltage LOW** VIL —0,8 
Input voltage HIGH** Vi 07xVpp 
Output current LOW 

at Vo, = 0,4 V lOL 3 
Output leakage current HIGH 

at VoH = Vpop lOH = 
Input leakage current 

at Vj =Vpp or Vss £1 = 
Clock frequency (Fig. 7) foci 0 
Input capacitance (SCL, SDA) 

at Vj = Vss | Cy ; — 
Tolerable spike width on bus tow | = 


LOW Vpp data retention | 
Supply voltage for data retention | VppR 1 
Supply current at Vopr =1V lppR _ 


Supply current at VppR = 1 V; 


Power saving mode (Fig. 14) 
Supply current at Tampb = 25 °C; 
TEST =Vppr IpDps ~ 


* 


The power-on reset circuit resets the 1°C bus logic when Vpp < Vpor. 
** If the input voltages are a diode voltage above or below the supply voltage Vpp or Vsg an input 
current will flow: this current must not exceed + 0,5 mA. 
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CHARACTERISTICS OF THE °C BUS | 

The (?C bus is for 2-way, 2- line communication between different ICs or modules. The two lines are 

-aserial data line (SDA) and a serial clock line (SCL). Both lines must be connected toa positive supply 

via a pull-up resistor when connected to the output stages of a device. Data transfer may be initiated 
only when the bus is not busy. 


_ Bit transfer 
One data bit is ‘transferred during each clock pulse. The data on the SDA line must remain stable 
during the HIGH period of the clock pulse as enanges in the data line at this time will be interpreted 
as control signals. | 


{ j 

| data line j change 
{ stable: | of data 
\ datavalid | allowed 


7Z87019 


Fig. 3 Bit transfer, 


Start and stop conditions 
Both data and clock lines remain 1 HIGH when the bus is not busy. A HIGH-to-LOW transition of the 
data line, while the clock is HIGH i is defined as the start condition (S). A LOW-to-HIGH transition of. 
the data line while the clock is HIGH is defined as the stop condition (P). 


plenaadie . . ti ndition . 
start condition . seop'co He 7287005 


Fig. 4 Definition of start and stop conditions. 
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System configuration 


A device generating a message is a ‘’transmitter’’, a device receiving a message is the ‘receiver’. The 
device that controls the message is the ‘’master’’ and the devices which are controlled by the master 
are the “‘slaves’’. 


SDA 


MASTER SLAVE MASTER 
SLAVE 
TRANSMITTER/ RECEIVER TRANSMITTER/ Pia Hee TRANSMITTER/ 
RECEIVER RECEIVER RECEIVER 


7Z87004 


Fig. 5 System configuration. 


Acknowledge 


The number of data bytes transferred between the start and stop conditions from transmitter to 

receiver is not limited. Each byte of eight bits is followed by one acknowledge bit. The acknowledge 

bit is a HIGH level put on the bus by the transmitter whereas the master generates an extra acknowledge 
related clock pulse. A slave receiver which is addressed must generate an acknowledge after the reception 
of each byte. Also a master must generate an acknowledge after the reception of each byte that has 

been clocked out of the slave transmitter. The device that acknowledges has to pull down the SDA line 
during the acknowledge clock pulse, so that the SDA line is stable LOW during the HIGH period of 

the acknowledge related clock pulse, set-up and hold times must be taken into account. A master 
receiver must signal an end of data to the transmitter by not generating an acknowledge on the last 

byte that has been clocked out of the slave. In this event the transmitter must leave the data line HIGH 
to enable the master to generate a stop condition. 


start clock pulse for 
condition acknowledgement 
| 


I 
SCL FROM | 
| 
I 


DATA OUTPUT | a 
BY TRANSMITTER | 


j 
S) 


DATA OUTPUT ac 
BY RECEIVER 


7287007 


Fig. 6 Acknowledgement on the I?C bus. 
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Timing specifications _. 


Within the I?C bus specifications a fcgiataasic mode anda low aieed mode are defined. The PCF8571 
operates in both modes and the timing requirements are as follows: 


High-speed mode 


Masters.generate a bus clock with a maximum frequency of 100 kHz. Detailed timing is shown in Fig. 7. 


‘BUF —> 
SCL 
—> tuD:STA — : eat * a gs tHIiGH das 
aN tHD;DAT tsu;DAT 
SDA 
7Z87013.2 i tSu;STA a ~ tgu;sto 
Fig. 7 Timing of the high-speed mode. 
Where: 
tBUF t > tLoWmin The minimum time the bus must be free before a new 
transmission can start 

tHD: STA t > tyiGHmin Start condition hold time 
tLOWmin 4,7 us Clock LOW period 
tHiGHmin 4yus Clock HIGH period | 
tsU: STA t= tLOWmin Start condition set-up time, Only valid for repeated start code 
tHD: DAT t2Ous Data hold time — 
tsu: DAT — t2250ns Data set-up time 
ty <1 ys Rise time of both the SDA and SCL line 
te t < 300 ns Fall time of both the SDA and SCL line 
tsuU:STO  t2tLOWmin Stop condition set-up time 
Note 


All the timing values refer to Ta and Vj,_ levels with a voltage swing of Vsg to Vpp. 
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nae ane Nenana ae 


| eas | ee | ee i en i, i ff Senne | | es | 
START ADDRESS R/W ACK DATA ACK START ADDRESS R/W ACK STOP 
CONDITION CONDITION 387014 


Fig. 8 Complete data transfer in the high-speed mode. 


Where: 
Clock ti OWmin 4,7 us 
tHIGHmin 4 us 
The dashed line is the acknowledgement of the receiver 
Mark-to-space ratio 1:1 (LOW-to-HIGH) 
Max. number of bytes unrestricted 
Premature termination of transfer allowed by generation of STOP condition 
Acknowledge clock bit must be provided by the master 
Low-speed mode 


Masters generate a bus clock with a maximum frequency of 2 kHz; a minimum LOW period of 105 us 
and a minimum HIGH period of 365 ws. The mark-to-space ratio is 1 : 3 LOW-to-HIGH. Detailed 
timing is shown in Fig. 9. 


<— tguF —> 


SCL 
— >! tHD:sTA + >| |< tuyicH —-—-—> tsu;DAT 
tr eget: ' 7 beg 
tHD:DAT 
SDA 
'su;sTA — aac — 


7Z87015.2 . . tsu;sTo 


Fig. 9 Timing of the low-speed mode. 
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Timing specifications (continued) 


Where: 

tBUF t > 105 us (tLoWmin) 
tHD; STA t 2 365 us (ty|GHmin) 
tLow 130 ys + 25 ps 

tHIGH 390 ps + 25 us 

tSuU: STA 130 us + 25 ws * 

tHD; DAT t> Ous 

tsu; DAT t > 250 ns 

ty t< us 

ts | t < 300 ns 

tsu: STO 130 ws + 25 pus 

Note 


All the timing values refer to Vjp4 and Vj__ levels with a voltage swing of Vgs to Vpp. For definitions 
see high-speed mode. 


ig  cemccenas: SOF aie 5 Bee. 


NS a i ee LJ | ee Sf CER Re L— 
START START BYTE DUMMY REPEATED ADDRESS ACKNOWLEDGE STOP 
CONDITION ACKNOWLEDGE START CONDITION 

CONDITION 7Z87016 


Fig. 10 Complete data transfer in the low-speed mode. 


Where: . v 
Clock thoWmin 130 ys + 25 us 
tHiGHmin 390 us + 25 us 
Mark-to-space ratio 1:3 (LOW-to-HIGH) 
Start byte 0000 0001 
Max. number of bytes 6 
Premature termination of transfer not allowed 
Acknowledge clock bit must be provided by master 
Note 


The general characteristics and detailed specification of the |?C bus are described in a separate data 
sheet (serial data buses) in handbook ‘ICs for digital systems in radio, audio and video equipment”. . 


* Only valid for repeated start code. 
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Bus protocol 

Before any data is transmitted on the I?C bus, the device which should respond is addressed first. The 
addressing is always done with the first byte transmitted after the start procedure. The I?C bus 
configuration for different PCF8571 READ and WRITE cycles is shown in Fig. 11. 


acknowledge acknowledge acknowledge 
from slave from slave from slave 


| | 
y 
[S| sat adotess “ola]e woh acores [A oe 


R/W L_.——-n. bytes 
72Z87031.1 auto increment 
memory word address 


Fig. 11(a) Master transmits to slave receiver (WRITE mode). 


acknowledge acknowledge acknowledge acknowledge 
from slave from slave from siave from master 


PS |. SLAVE ADDRESS 0 Xx WORD ADDRESS lal S| SLAVE ADDRESS 1 DATA. 


at this moment master 2 b 
Ww transmitter becomes R/W n bytes 
master receiver and 


PCD8571 slave receiver auto increment 
7Z287032.4 becomes slave transmitter word address 


no acknowledge 
from master 


tes 


t__-_ jast byte = 


auto increment 
word address 


Fig. 11(b) Master reads after setting word address (WRITE word address; READ data). 


acknowledge acknowledge no acknowledge 
ee slave from ‘ie frora master 


[S| suave appress TE DATA ieeerboee 10 


fa Le ee L_._..—- last byte | 


auto increment auto increment 
7287033.4 word address word address 


Fig. 11(c) Master reads slave immediately after first byte (READ mode). 


Note 
X = don’t care bit. 
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APPLICATION INFORMATION 


The PCF8571 slave address has a fixed combination ne as group 1, while group 2 is my 
programmable (see Fig. 12). 


_—_ group 1 a group 2 ——> 7Z87030.1 


Fig. 12 PCF8571 address. 


> Vop 


SDA MASTER 
sc TRANSMITTER 


PCF8571 
‘1010° 


Vif) 


* TEST 


up to PCF8571 
without additional 


PCF8571 hardware 


‘1010 
* TEST 


PCF8571 


*1010’ R: pull-up resistor 


V t ‘ 
DD TEST = rise 
Cgus 
SDA SCL 
(12 C bus) 7Z87029.3 


Fig. 13 PCF8571 application diagram. 


Note 
AO, Ai, and A2 inputs must be connected to Vpp or Vss but not left open. 
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POWER SAVING MODE 
With the condition TEST = Vppr, the PCF8571 goes into the power saving mode and I?C bus logic 


is reset. 
Sg pee ee power saving mode —_—__—____—_———_» operating mode 
V 
TEST a 
OV 
Vop 
SCL 
VDDR 
Ov 
Vop 
SDA 
VDDR 
Ov 
Vop 
Vv 
DD VDDR 
OV 
IDp 
Ipp 
lpps 
7Z290281.1 
Where: 
tsy 2 4 us 
typ = 4 us Fig. 14 Timing for power saving mode. 
+5V 
VpDR 
1,2V 
| (NiCd) 
La ‘7 
7Z290280.2 
Fig. 15 Application example for power saving mode. 
Note 


1. In the operating mode, TEST = 0. 
2. In the power saving mode, TEST = Vpprp. 
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Purchase of Philips’ I?C components conveys a license under the 
Philips’ IC patent to use the components in the |?C-system 
provided the system conforms to the [°C specifications defined 
by Philips. 
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DEVELOPMENT DATA 12 
This data sheet contains advance information and iF ae PC F8583 


specifications are subject to change without notice. 


256 x 8-BIT STATIC RAM WITH I?C BUS INTERFACE 


GENERAL DESCRIPTION 


The PCF8583 is a low power 2048-bit static CMOS RAM organized as 256 words by 8-bits. Addresses 
and data are transferred serially via a two-line bidirectional bus (1?C). The built-in word address 

register is incremented automatically after each written or read data byte. One address pin AO is used for 
programming the hardware address, allowing the connection of two devices to the bus without 
additional hardware. The built-in 32,768 kHz oscillator circuit and the first 8 bytes of the RAM are 
used for the clock/calendar and counter functions. The next 8 bytes may be programmed as alarm 
registers or used as free RAM space. 


Features 


e |°C bus interface operating supply voltage: 2,5 V to 6 V 
Clock operating supply voltage (0 to 70 °C): 1,0 V to6 V 
Data retention voltage: 1,0 V to6 V 


Clock function with four year calendar 

24 or 12 hour format 

32,/68 kHz or 50 Hz time base 

Serial input/output bus (1?C) 

Automatic word address incrementing 
Programmable alarm, timer and interrupt function 


PCF8583 


Rey OSCILLATOR pha : 
Osco ee eens 100:128 | 
INT 
Vpp 
Vss 
AO 
SCL 

ADDRESS 
or REGISTER 


7287191.1 


Fig. 1 Block diagram. 
PACKAGE OUTLINES 


PCF8583P: 8-lead DIL; plastic (SOT-97). 
PCF8583T: 8-lead mini-pack; plastic (SO-8L; SOT-176). 


February 1987 


Operating current (fgcy =0 Hz): max. 50 pA —— 
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PINNING 
1 OSCI oscillator input, 50 Hz or event-pulse input 
2 OSCO oscillator output 
3 AO address input 
4 Vss negative supply 
5 SDA serial data line 
. 17C bus 
6 SCL serial clock line 
7 INT open drain interrupt output (active low) 
8 Vpop positive supply 


PCF8583P 


PCF 8583T 


7281192 


Fig. 2 Pinning diagram. 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Supply voltage range (pin 8); note 1 Vpop —0,8 to 8,0 V 
Voltage range on any input Vy —0,8 to Vpp + 0,8 V 
D.C. input current (any input) I max. 10 mA 
D.C. output current (any output) lo max. 10 mA 
Supply current (pin 4 or pin 8) Ipp; Iss max. 50 mA 
Power dissipation per package Prot max. 300 mW 
Power dissipation per output P max. 50 mW 
Storage temperature range Tstg —65 to+ 150 OC 
Operating ambient temperature range Tamb —40to +85 °C 
Note 


1. Inputs and outputs are protected against electrostatic discharges in normal handling. However, to be 
totally safe, it is advised to take handling precautions appropriate to handling MOS devices (see 
‘Handling MOS devices’). 
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DEVELOPMENT DATA 


256 x 8-bit static RAM with I?C bus interface PCF8583 


FUNCTIONAL DESCRIPTION 


The PCF8583 contains a 256 by 8-bit RAM with an 8-bit auto-increment address register, an on-chip 
32,768 kHz oscillator circuit, a frequency divider, a serial two-line bidirectional |*C bus interface and a 
power-on reset circuit. 


The first 8 bytes of the RAM (memory addresses 00 to 07) are designed as addressable 8-bit parallel 
registers. The first register (memory address OO) is used as a control/status register. The memory ad- 
dresses 01 to 07 are used as counters for the clock function. The memory addresses 08 to OF are free 
RAM locations or may be programmed as alarm registers. 


Counter function modes 


When the control/status register is set a 32,768 kHz clock mode, a 50 Hz clock mode or an event- 
counter mode can be selected. 


In the clock modes the hundredths of a second, seconds, minutes, hours, date, month (four year 
calendar) and weekdays are stored in a BCD format. The timer register stores up to 99 days. The event- 
counter mode is used to count pulses applied to the oscillator input (OSCO left open). The event 
counter stores up to 6 digits of data. 


When one of the counters is read (memory locations 01 to 07), the contents of all counters are strobed 
into capture latches at the beginning of a read cycle. Therefore faulty reading of the count during a 
carry condition is prevented. 


Alarm function modes 


By setting the alarm enable bit of the control/status register the alarm control register (address 08) is 
activated. 


By setting the alarm control register a dated alarm, a daily alarm, a weekday alarm or a timer alarm 
may be programmed. In the clock modes, the timer register (address 07) may be programmed to count 
hundredths of a second, seconds, minutes, hours or days. Days are counted when an alarm is not 
programmed. 


Whenever an alarm event occurs the alarm flag of the control/status register is set. A timer alarm event 
will set the alarm flag and an overflow condition of the timer will set the timer flag. The open drain 
interrupt output is switched on (active LOW) when the alarm or timer flag is set (enabled). 


When a timer function without any alarm function is programmed the remaining alarm registers 
(addresses 09 to OF) may be used as free RAM space. 
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Control/status register 


The control/status register is defined as the memory location 00 with free access for reading and 
writing via the 1°C bus. All functions and options are controlled by the contents of the control/status 


register (see Fig. 3). 


MSB LSB 
17 Je [s j4 [3 jf? tr jo 
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~ Fig. 3 Control/status register. 


Memory location 00 
reset state: OOOO 0000 


Timer flag (50% duty factor 
seconds flag if alarm 
enable bit is 0) 


Alarm flag (50% duty factor 
minutes flag if alarm 
enable bit is 0) 


Alarm enable bit: 


O alarm disabled 
(memory locations 08 to OF 
are free RAM space) 

1 alarm active 
(memory location 08 is the 
alarm control register) 


Mask flag: 
0 read locations 05 to 06 
unmasked 
1 read date and month count 
directly 


Function mode: 


00 clock mode 32,768 kHz 
01 clock mode 50 Hz 

10 event-counter mode 

11 test modes 

Hold last count flag: 


O count 
1. store and hold last count in 
capture latches 
Stop counting flag: 


0 count pulses 
1 stop counting, reset divider 


DEVELOPMENT DATA 


256 x 8-bit static RAM with I?C bus interface 


Counter registers 


PCF8583 


In the different modes the counter registers are programmed and arranged as shown in Fig. 4. Counter 
cycles are listed in Table 1. 


In the clock modes 24 h or 12 h format can be selected by setting the most significant bit of the 
hours counter register. The format of the hours counter is shown in Fig. 5. 


The year and date are packed into memory location 05 (see Fig. 6). The weekdays and months are 
packed into memory location 06 (see Fig. 7). When reading these memory locations the year and 
weekdays are masked out when the mask flag of the control/status register is set. This allows the user 


to read the date and month count directly. 


In the event-counter mode events are stored in BCD format. D5 is the most significant and DO the 


least significant digit. The divider is by-passed. 


Control /Status : 


Hundredths of a second 
1/10s 1/100s 


Seconds 
[oy ta | 
Minutes 
10m tm 

| Hours 


Year /Date 
10d 1d 


Weekday /Month 
10m im 
Timer 
10d id 
Alarm control 


Hundredths of a second | 
1/10s 1/100s 


Wine resell 
oc aca 
Wie all 
ae 


- free RAM 


CLOCK MODES 


Control/Status | 


00 

por | bo 
| 01 

Pe 
04 
05 
06 

Timer 

T1 | TO | 07 

Alarm control 
08 

Alarm Alarm 

D1 DO 09 
po | om |, 
oo |» |, 
0c 
oD 
OE 
OF 

free RAM 

EVENT COUNTER 

7281195 


Fig. 4 Register arrangement. 
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PCF8583 


Counter registers (continued) 


MSB | LSB _ 
Ee bee ba | eo a O. | Memory location 04 (hours counter) 


[7 Je [s [+ [3s [2 [i [o | 
reset state: 0000 0000 
P| tt Unit hours BCD 

Ten hours (0 to 2 binary) 
AM/PM flag: 

| 0 AM 
1 PM 

See een NE OLMNOAL, 


0 24h format, AM/PM flag 
remains unchanged 

1 12 h format, AM/PM flag 
will be updated 


Fig. 5 Format of the hours counter. 


MSB LSB 


7 |e |5 [4 [3 [2 fa fo. Memory location 05 (year/date) 


reset state: 0000 0001 


| 


Unit days BCD 
Ten days (0 to 3 binary) 


Year (0 to 3 binary, read as 0 if 
the mask flag is set) 


Fig.6 Format of the year/date counter. 


MSB 


LSB 
ESE reo a we 0. f Memory location 06 (weekdays/ 


months) 
reset state: 0000 0001 


: 


Unit months BCD 
Ten months 


Weekdays (0 to 6 binary, read as 0 
if the mask flag is set) 


Fig. 7 Format of the weekdays/months counter. 
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DEVELOPMENT DATA 


256 x 8-bit static RAM with I?C bus interface 


hundredths of 

a second 00 to 99 

seconds 00 to 59 

minutes 00 to 59 

hours (24 h) 00 to 23 

hours (12 h) 12 AM, 
01 AM to 
11 AM, 
12 PM, 


01 PM to 
11 PM 


01 to 31 
01 to 30 
01 to 29 
01 to 28 


months 01 to 12 
year Oto3 
weekdays 0 to 6 


timer/days 00 to 99 


Table 1 Cycle length of the time counters, clock modes 


unit counting 
cycle 


carry to the 
next unit 


99 to 00 
59 to 00 
59 to 00 
23 to 00 


11 PM to 12 AM 


31 to 01 
30 to 01 
29 to 01 
28 to 01 


12 to 01 


6 to 0 
no carry 


PCF8583 


contents of the 
month counter 
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Alarm control register 


When the alarm enable bit of the control/status register is set the alarm control register (address 08) is 
activated. All alarm, timer and interrupt output functions are controlled by the contents of the alarm 
control register (see Figs 8a and 8b). 


MSB LSB 
7 Te Le L* [8 [2 Lt] ] meron cation 


reset state: 0000 0000 


7 a = Timer function: 
000 no timer 
001 hundredths of a second 
010 seconds 
011 minutes 
100 hours 
101 days 
+10 not used 
111 test mode, all counters 
in parallel 
Timer interrupt enable: 
0 timer flag, no interrupt 
1 timer flag, interrupt 
Clock alarm function: - 
00 noclock alarm 
| 01 daily alarm 
| | 10 weekday alarm 
11 dated alarm 
Timer alarm enable: 
0 no timer alarm 
1 timer alarm 
Alarm interrupt enable: 


0 alarm flag, no interrupt 
1 alarm flag, interrupt 


Fig. 8a Alarm control register, clock modes. 
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256 x 8-bit static RAM with I?C bus interface PCF8583 


MSB 


LSB 
rz [Te [s [4 [3 [2 [1 [0] memory ocation oe 


resgt state: 0000 0000 


| | | 


Timer function: 


000 no timer 

001 units 

010 100 

011 10000 

100 1000 000 

101 not allowed 

110 not allowed 

111 test mode, all counters in 
parallel 


Timer interrupt enable: 


O timer flag, no interrupt 
1 timer flag, interrupt 


Event alarm function: 


OO no event alarm 
01 event alarm 
10 not allowed 
11 not allowed 


Timer alarm enable: 


O no timer alarm 
1 timer alarm 


Alarm interrupt enable: 


DEVELOPMENT DATA 


0 alarm flag, no interrupt 
1 alarm flag, interrupt 


Fig. 8b Alarm control register, event-counter mode. 
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Alarm registers 
All alarm registers are allocated with a constant address offset of hex 08 to the corresponding counter 
registers. 


An alarm goes off when the contents of the alarm registers matches bit-by-bit the contents of the 
involved counter registers. The year and weekday bits are ignored in a dated alarm. A daily alarm 
ignores the month and date bits. When a weekday alarm is selected, the contents of the alarm 
weekday/month register will select the weekdays on which an alarm is activated (see Fig. 9). 


MSB LSB 
Cr fe Ls [a Ps [2 Lt Le] memory cation 0 


(alarm weekday/month) 


7 


Weekday O enabled when set 
Weekday 1 enabled when set 
Weekday 2 enabled when set 
Weekday 3 enabled when set 
Weekday 4 enabled when set 
Weekday 5 enabled when set 
Weekday 6 enabled when set 
not used 


Fig. 9 Selection of alarm weekdays. 


Interrupt output 


The open-drain n-channel interrupt output is programmed by setting the alarm control register. It is 
switched on (active LOW) when the alarm flag or the timer flag is set. In the clock mode without 
alarm the output sequence is controlled by the timer flag. The OFF vOusae of the interrupt output 
may exceed the supply voltage. 


Oscillator and divider 


A 32,768 kHz quartz crystal has to be connected to OSCI (pin 1) and OSCO (pin 2). A trimmer 
capacitor between OSCI and Vpp is used for tuning the oscillator. The oscillator frequency is scaled 
down to 128 Hz by the divider. A 100 Hz clock signal is derived from this signal. 


In the 50 Hz clock mode or event-counter mode the oscillator is disabled and the oscillator input is 
switched to a high impedance state. This allows the user to feed the 50 Hz reference frequency or an 
external high speed event signal into the input OSCI. | 


Initialization 
When power-up occurs the I?C bus interface, the control/status register and all clock counters are reset. 


The device starts time keeping in the 32,768 kHz clock mode with the 24 h format on the first of 
January at 0.00.00: OO. 


A second level-sensitive reset signal to the I°C bus interface is generated as soon as the supply voltage 
drops below the interface reset level. This reset signal does not affect the control/status or clock 
counter registers. 


It is recommended to set the stop counting flag of the pantie aie register before fault the 
actual time into the counters. Loading of illegal states will lead to a clock malfunction but will not 
latch-up the device. 
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DEVELOPMENT DATA 


256 x 8-bit static RAM with I?C bus interface PCF8583 


CHARACTERICS OF THE I’C BUS 


The I°C bus is for bidirectional, two-line communication between different ICs or modules. The two 
lines are a serial data line (SDA) and a serial clock line (SCL). Both lines must be connected to a 
positive supply via a pull-up resistor. Data transfer may be initiated only when the bus is not busy. 


Bit transfer 


One data bit is transferred during each clock pulse. The data on the SDA line must remain stable 
during the HIGH period of the clock pulse as changes in the data line at this time will be interpreted as 
a control signal. 


| 

| data line | change 

| stable: | of data 

| data valid | allowed 7Z87019 


Fig. 10 Bit transfer. 


Start and stop conditions 


Both data and clock lines remain HIGH when the bus is not busy. A HIGH-to-LOW transition of the 
data line, while the clock is HIGH, is defined as the start condition (S). A LOW-to-HIGH transition of 
the data line while the clock is HIGH, is defined as the stop condition (P). — 


pes q peas 
= | aoe | eae 
| \ | | 
SDA | ; l | SDA 
| -— | 
| | | | 
SCL | | | | SCL 
l gs | | p | 
| | | | 
en ear bores 
start condition stop condition 


7287005 
Fig. 11 Definition of start and stop condition. 


System configuration 


A device generating a message is a ‘‘transmitter’’, a device receiving a message is the ‘‘receiver’’. The 
device that controls the message is the ‘‘master’’ and the devices which are controlled by the master 
are the “‘slaves’’. 


SDA 
SCL 


MASTER MASTER MASTER 
TRANSMITTER / TRANSMITTER / TRANSMITTER / 
RECEIV 
RECEIVER eer RECEIVER TR EMEEs RECEIVER 


7287004 
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Fig. 12 System configuration. 
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Acknowledge 

_ The number of data bytes transferred between the start and stop conditions from transmitter to 
receiver is not limited. Each data byte of eight bits is followed by one acknowledge bit. The acknowl- 
edge bit is a HIGH level put on the bus by the transmitter whereas the master also generates an extra 
acknowledge related clock pulse. A slave receiver which is addressed must generate an acknowledge 
after the reception of each byte. Also a master must generate an acknowledge after the reception of 
each byte that has been clocked out of the slave transmitter. The device that acknowledge has to pull — 
down the SDA line during the acknowledge clock pulse, so that the SDA line is stable LOW during 
the HIGH period of the acknowledge related clock pulse. A master receiver must signal an end of data 
to the transmitter by not generating an acknowledge on the last byte that has been clocked out of the 
slave. In this event the transmitter must leave the data line HIGH to enable the master to generate a 
stop condition. 


start clock pulse for 
realen acknowledgement 


| 
SCL FROM | 
MASTER | 1 2 8 9 
| ae 
| 


DATA OUTPUT | > 
BY TRANSMITTER | 


| 
Ss 


DATA OUTPUT 7s, 
BY RECEIVER 


7Z87007 


Fig. 13 Acknowledgement on the I?C bus. 
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256 x 8-bit static RAM with I? C bus interface PCF8583 


Timing specifications 


All the timing values are valid within the operating supply voltage and ambient temperature range and 
refer to Vij and Vj} with an input voltage swing of Vss to Vpp. 


aaa a were 


parameter symbol min. typ. max. unit 
SCL clock frequency FSCL = = kHz 
Tolerable spike width on bus tsw _ —_ ns 
Bus free time tBUF 40 — Us 
Start condition set-up time tsu: STA 4,0 =- MS 
Start condition hold time tHD: STA 4,7 _ Ms 
SCL LOW time tLow 4,/ — Ms 
SCL HIGH time tHIGH 4,0 _ Us 
SCL and SDA rise time tp ~ —_ us 
SCL and SDA fall time te — _ us 
Data set-up time tsu: DAT 250 _ ns 
Data hold time | tHD: DAT 0 — ns 

< SCL LOW to data out valid tVD: DAT _ ~ us 

A Stop condition set-up time tsu: STO 4,0 | = Us 

- 

=a 

uw 

= 

a. 

o enna 

7 START BITO | ACKNOW- | STOP : 

> PROTOCOL CONDITION LSB LEDGE CONDITION | 

is | (S) | (R/W) | (A) | (P) 


‘SU; STA — 
|_| 


SCL 


SDA 


7281193.1 tHD:STA tsu;DAT tHD;DAT tvD; DAT —tsu;sto 


Fig. 14 1?C bus timing diagram. 
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i7C bus protocol 


Before any data is transmitted on the !?C bus, the device which should respond is addressed first. 
The addressing is always done with the first byte transmitted after the start procedure. The !°C bus 
configuration for the different PCF8583 READ and WRITE cycles is shown in Fig. 15. 


acknowledge acknowledge acknowledge 
from slave from slave from slave 


Ss | SLAVE ADDRESS 0 WORD ADDRESS DATA jal P| 


R/W L___.n bytes 
auto increment 
7Z287031.2 memory word address 


Fig. 15a Master transmits to slave receiver (WRITE mode). 


acknowledge acknowledge acknowledge acknowledge 
i slave from =| slave from master 


Ss | SLAVE ADDRESS i WORD ADDRESS Ace SLAVE ADDRESS 


_ at this moment master 
R W transmitter becomes R Ww 
master receiver and 


7Z96262 PCF 8583 slave receiver 
becomes slave transmitter 


4 


A 
n bytes ell 


auto increment 
word address 


no acknowledge 
from master 


! 
4 


t. 


last byte 


auto increment 
word address 


Fig. 15b Master reads after setting word address (WRITE word address; READ data). 


acknowledge acknowledge no acknowledge 
al slave from Eee from master 


SI SLAVE ADDRESS I: DATA n DATA fa] Po 


ae bm 1 a | L—___. last byte me 


7296263 auto increment auto increment 
word address word address 


Fig. 15c Master reads slave immediately after first byte (READ mode). 
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256 x 8-bit static RAM with I2C bus interface PCF8583 


CHARACTERISTICS 
Vpp = 2,0 to 6,0 V; Vss = 0 V; Tamp = —40 to + 85 OC unless otherwise specified 


parameter unit 
Supply voltage (operating) V 
Supply voltage (clock) V “8 
Supply current «- 
operating at fsc, = 100 kHz IDpD — — 200 LA 
Clock at Vpp =5 V Ippo — 10 50 HA ~<t- 
Clock at Vpp =1V Ippo — 2 10 pA 
Power-on reset voltage level (note 1) VPOR 1,5 | 1,9 2,3 V 
Inputs; input/output SDA 
Input voltage LOW (note 2) VIL —0,8 — 03x Vpp V 
Input voltage HIGH (note 2) VIH 07xVpp |- Vpop + 0,8 V 
{ 
E Output current LOW at 
oO VoL =0,4 V lOL 3 — ~- mA <- 
5 Output leakage current 
= HIGH at Voy = Vpp lIOH — — 250 nA 
5 Input leakage current 
nT at Vj} = Vpp or Vss +I — — 250 nA 
7 Input capacitance (SCL, SDA) 
a at VV; =Vss C; _ — 7 pF 
LOW Vpp data retention 
Supply voltage for data retention VDDR 1 — 6 V 
Supply current at V[pprR =1V 
(note 3) IDDR — — 5 pA <— 
Supply current at Vopr =1 V; 
Tamb = —25 to + 70 °C (note 3) IDDR _ — 2 LA << 
Oscillator 
Integrated oscillator capacitance Cosc = 40 — pF 


Oscillator stability for: 
AVpp = 100 mV 
at Vpp = 1,5 V; 
Tamb = 25 °C f/fosc |- 2x 10° 
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CHARACTERISTICS (continued) 


Quartz crystal parameters 
Frequency = 32,/68 kHz 


Series resistance | Rs 40 K&2 
Parallel capacitance Cr | _ | pF 
Trimmer capacitance Cr 25 pF 


Notes to characteristics 
1. The power-on reset circuit resets the !°C bus logic when Vpp < Vpor. 


2. When the voltages are a diode voltage above or below the supply voltage Vpp or Vss an input 
current will flow; this current must not exceed + 0,5 mA. 


—® 3. Event or 50 Hz mode only (no Quartz). 
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DEVELOPMENT DATA 


256 x 8-bit static RAM with I? C bus interface 


APPLICATION INFORMATION 
The PCF8583 slave address has a fixed combination 1010 as group 1. 


7296106 


= group 1 i group 2 —> 


Fig. 16 PCF8583 address. 


SDA 
MASTER 


TRANSMITTER 


SCL 


CLOCK CALENDAR SCL 
Osci  PCF8583 

Cc_] 1010’ 
Osco 


fL EVENT COUNTER 
——p] OSC! PCF8583 
1010’ 


256 BYTE RAM 


PCF8583 


Vop A1 PCF8570 R R: pull-up resistor 
1010’ te: 
Vop R= — 
TEST _Yss BUS 
SDA SCL 
(12C bus) 7Z81194.1 


Fig. 17 PCF8583 application diagram. 


by Philips. 


Purchase of Philips’ 1?C components conveys a license under the 
Philips’ 1°C patent to use the components in the |?C-system 
provided the system conforms to the IC specifications defined 
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HEF4505B 
LSI 


64-BIT, 1-BIT PER WORD RANDOM ACCESS READ/WRITE MEMORY 
-~ 


’ The HEF4505B is a 64-bit, 1-bit per word, fully decoded and completely static, random access mem- 
ory. The memory is strobed for reading or writing only when the strobe input (ST), chip enable inputs 
(CE4 and CE9) are HIGH simultaneously. The output data is available at the data output (DQyT) only 
when the memory is strobed, the read/write input (R/W) is HIGH and after the read access time has 
passed. Note that the three-state output is initially disabled and always goes to the LOW state before 
data is valid. The output is disabled in the high-impedance OF F-state, when the memory is not strobed 
or R/W is LOW. R/W may remain HIGH during a read cycle or LOW during a write cycle. The output 
data has the same polarity as the input data. 


HEF4505BP : 14-lead DIL; plastic (SOT-27). 
HEF4505BD: 14-lead DIL; ceramic (cerdip) (SOT-73). 


7274627 
Fig. 1 Pinning diagram. 
PINNING FUNCTION TABLE 


AgtoAs address inputs 
CE;, CE = chip enable inputs 


R/W read/write input disabled 
ST strobe input write 

; disabled 
Din data input 


equal to memory data read 


DoutT data output 


H = HIGH state (the more positive voltage) 
L = LOW state (the less positive voltage) 
Z = high-impedance OF F-state 


FAMILY DATA 
see Family Specifications 


IpDp LIMITS category LSI 


| 
& Products approved to CECC 90 104-062. | { July 1986 77 
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Fig. 2 Functional diagram. 
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64-bit, 1-bit per word random access read/write memory HEF4505B 
LSI 


A.C. CHARACTERISTICS 


Vsgg = 0 V; Tamb = 25 °C; CL = 50 pF; input transition times < 20 ns 


Vpop : typical extrapolation 
b e e rs . 


Minimum strobe pulse 75 35 ns 


width; LOW 45 22 ns 

30 15 ns 

350 700 os 

Read cycle time 250 500 ons 

210 420 ons 

220 440 _ os 

Write cycle time 125 250 ~~ ns 
75 150 ~~ os | 


330 660 ns | 303 ns + (0,55 ns/pF) C; 
135 270 ns | 124ns + (0,23 ns/pF) Cy 
100 200 ns | 92ns+(0,16 ns/pF) Cy 


Read access time 


80 40 ns 
Address recovery time 40 20 ns 
25 10 ns 
180 90 ns 
Read recovery time 120 60 ns 
90 45 ns 
75 35 ns 
Write recovery time 45 25 ns 
40 20 ns 

3-state propagation 

delays 

105 210° ns 
Output disable times 60 125 ons 
55 115 os 
Set-up times —20 —40 ns 
A, —» ST —10 —20 ns 
—5 —10 ns 
_ —30 —60 ns 
R/W —®» ST —15 —30 ns 
—-5 --10 ns 
160 80 ns 
Din—» ST 75 35 ns 
45 20 ns 
_ 240 3120 ns 
R/W—® ST 100 50 ns 
75 35 ns 
Hold time —20 -40 ns 
Din—» ST 5 —10 ns 
10 0 ns 
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HEF 4505B 
LSI 


Ag to Ag address 
dd stable 
INPUTS ae may change 
~~! tua [j—— "STH ee EAR 
ST INPUT 


(CE,=CE5=H) ne 
(2) 


R/W INPUT 50% 
eI tsuR i = tRR 
=tacc~> = tpHz-tpLz 
D 
OUT data valid 
OUTPUT 


7274628 


(1) Output in high impedance OF F-state. 
(2) tsTHmin = tRCmax — tSTLmin- 


Fig. 3 Read cycle timing diagram. 
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64-bit, 1-bit per word random access read/write memory 


Ao to As 
address 
INPUTS address stable magicnane 
TsuA | 'STH ——> taR I+ 
ST INPUT 
(CE, =CE5=H) ue 
(1) 
Si 
<—_—_—_——— twc 
R/W INPUT 50% 
<— tow —> twrR << 
tsuD+! tholdD |< 
Diy INPUT + data stable 


7274629 


(1) tsTHmin = tWCmax ~ tSTLmin- 


Fig. 4 Write cycle timing diagram. 
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APPLICATION INFORMATION 


HEF 45058 
HEF 45058 


Pr NOTH KH ODN — HNO TH HK OOM OD — 


data 
input 


oo 
bj 
a. 
= 
o 


HEF 4505B 


HEF 4505B 


expand vertically for n-bits 


read/write 


7Z84389 


read/write memory using HEF4505B ICs. 


bit static 


5 256-word by n- 


al 


tober 


Fig. 
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64-bit, 1-bit per word random access read/write memory HEF4505B 
| LSI 


Figure 5 shows a 256-word by n-bit static RAM system. The outputs of the four HEF4505B circuits 
are tied together to form 256 words by 1-bit. Additional bits are attained by paralleling the inputs 
in groups of four. Memories of larger words can be attained by decoding the most significant bits 

of the address and AND-ing them with the strobe input. 


Fan-in and fan-out of the memory are limited only by speed requirements. The extremely low input 
and output leakage currents keep the output voltage levels from changing significantly as more outputs 
are tied together. With the output levels independent of fan-out, most of the power supply range is 
available as logic swing, regardless of the number of units wired together. As a result, high noise 
immunity is maintained under all conditions. 


The memory system shown in Fig. 5 can be interfaced directly with other ICs of the LOCMOS HE 
family. No external components are required. 


Non-volatile information storage is allowed due to very low power dissipation when the memory is 
powered by a small standby battery. Figure 6 shows an optional standby power supply circuit for 

~ making a LOCMOS memory ‘non-volatile’. When the usual power fails, a battery is used to sustain 
operation or maintain stored information. While normal power supply voltage is present, the battery 
is trickle-charged through a resistor (R) which sets the charging rate. In Fig. 6 the sustaining voltage 
is Vp, and + V is the ordinary voltage from a power supply. Vpp is connected to the power supply 
pin of the memory. Low-leakage diodes are recommended to conserve battery power. 


+V 


+ 
Vp 
7 7284390 


Fig. 6 Standby battery circuit. 
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[ — 
256-BIT, 1-BIT PER WORD RANDOM ACCESS MEMORIES Qj 


The HEF4720B and HEF4720V are 256-bit, 1-bit per word random access memories with 3-state 
outputs. The memories are fully decoded and completely static. 


Recommended supply voltage range for HEF4720B is 3 to 15 V and for HEF4720V is 4,5 to 12,5 V; 
minimum stand-by voltage for both types is 3 V. 


The use of LOCMOS gives the added advantage of very low stand-by power. The circuits can be directly 
interfaced with standard bipolar devices (TTL) without using special interface circuits. The memory 
operates from a single power supply. The separate chip select input (CS) allows simple memory expan- 
sion when the outputs are wire-ORed. If CS is HIGH, the outputs are floating and no new information 
can be written into the memory. The signal at O has the same polarity as the data input D, while the 
signal at O is the complement of the signal at O. The write control W must be HIGH for writing into 
the memory. 


11 


-_ 
DECODER , 
BUFFERS eae 
CIRCUIT . 
. OUTPUT 
| BUFFER 
INPUT CHIP IC 
BUFFER | SELECT : [ 


16 {8 | 


7264889. 3 
_ Fig. 1 Functional diagram. 


HEF4720BP; HEF4720VP: 16-lead DIL; plastic 


: | (SOT-38Z). 
econ HEF4720BD; HEF4720VD: 16-lead DIL; ceramic 
Ay A, Ao ne. Vpn Aq Ay V (cerdip) (SOT-74). 
Oe OD a SS HEF4720BT; HEF4720VT : 16-lead: mini-pack; plastic 
[2] 3) 5] 6, (SO-16L; SOT-162A). 
7Z274260.2 
Fig. 2 Pinning diagram. FAMILY DATA: see Family Specifications. 


Ipp LIMITS: see next page. 


@ Products approved to CECC 90 104-088. . July 1986 85 


snyee 


86 


‘HEF4720B 
HEF4720V 


LSI 


FUNCTION TABLE 


data written complement of data 
into memory written into memory 


data written complement of data 
into memory written into memory 


Z Z | inhibit 


H = HIGH state (the more positive voltage) §X = state is immaterial - 


L = LOW state (the less positive voltage) Z = high impedance OF F-state 


PINNING 

CS chip select input (active LOW) 
Ww write enable input. | 
D data input 


Ag to A7 address inputs 
O 3-state output (active HIGH) 


O 3-state output (active LOW) 
SUPPLY VOLTAGE 
rating recommended stand-by 
| Operating min 


HEF4720B 
HEF4720V 


—0,5 to 18 
—0,5 to 18 


3,0 to 15,0 
4,5 to 12,5 | 


The values given at Vpp = 15 V in the following d.c. and a.c. characteristics, are not applicable to the 
HEF4720V, because of its lower supply voltage range. 


D.C. CHARACTERISTICS 
Vss =O0V 


Output current | 
LOW 


Quiescent device 
current 


Input leakage current 
HEF4720V 
HEF 4720B 
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A.C. CHARACTERISTICS 


A.C. CHARACTERISTICS 
Vss = 0 V; Tamb = 25 °C; Cy = 50 pF; input transition times < 20 ns 


Vpp ‘ typical extrapolation 


Read cycle 
5 292 ns + (0,55 ns/pF) Cy 
Read access time 10 118 ns + (0,23 ns/pF) Cy 
15 92 ns + (0,16 ns/pF) C, 
Chip select to 5 
output time 10 
15 
5 
Address hold time 10 
| 15 
Output hold time 5 142 ns + (0,55 ns/pF) Cy. 
with respect to 10 38 ns + (0,23 ns/pF) Cy. 
address input 15 32 ns + (0,16 ns/pF) Cy 
Output hold time | 5 
with respect to 10 


chip select input 15 
Output floating time | 5 


with respect to 10 
chip select input 15 
5 
Read cycle time 10 
15 
Output transition 5 10 ns + (1,0 ns/pF) Cy. 
times | 10 9 ns + (0,42 ns/pF) Cy 
LOW to HIGH 15 6 ns + (0,28 ns/pF) Cy. 
5 14 ns + (0,52 ns/pF) Cy 
HIGH to LOW 10 11 ns + (0,22 ns/pF) Cy. 
15 7 ns + (0,16 ns/pF) Cy 
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A.C. CHARACTERISTICS 
Vss = 0 V; Tamb = 25 °C; CL = 50 pF; input transition times < 20 ns 


YDD min. typ. max. 
5 ' 

10 

15 

5 

10 

15 

5 

10 

15 


Write cycle 
Write cycle time 


Address to write 
set-up time 


Write pulse width 


| 5 

Write recovery time 10 
| 15 

| 5 

Data set-up time ; 10 
| 15 

5 

Data hold time 10 
} 15 

Chip select set-up 5 
time with respect | 10 
to write pulse 15 
Chip setect hold 5 
time with respect 10 
to write pulse ; 15 
Chip select lead time 5 
over write pulse to’ 10 


prevent writing 15 


Read-modify-write 


cycle 
Read enable 5 
hold time © 10 
15 
| Output hold time 5 
| with respect to 10 
write pulse ~—615 
Read-modify-write 5 
cycle time | 10 
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INPUTS /\ l /'\\ 
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CS INPUT 50% 
W INPUT 
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ttcor >| 


0,0 OUTPUTS =—-4———-—--— output valid 


\/ 
/\\ 


7Z64891.4 


Fig. 3 Read cycle timing diagram. 
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Ag to Ay 
INPUTS 


CS INPUT 


W INPUT 


D INPUT IN” data stable 
a— toy —eie— toy — 4 


information is written into cell | | information is not 
written into cell 
ae 7264890,3 


Fig. 4 Write cycle timing diagram. 
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Fig. 5 Read-modify-write cycle timing diagram. 
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APPLICATION INFORMATION 
Extension of memory capacity 


The memory capacity of the HEF4720B; V is 256 bits (or 256 words of 1 bit). The capacity of a 
system can be extended in various ways by the connection of further HEF4720B; V ICs. 


Extending the word length 


By connecting a number of HEF4720B; V ICs as shown in Fig. 6, the word length (i.e. bits per word) 
is multiplied by that number. That is, each device stores 1 bit per word but the total number of words 
remains 256. For example, if four devices are used in this way, 256 four-binary-bit words can be stored. 


Extending the number of words 


if anumber of HEF4720B; V ICs are connected as shown in Fig. 7, the words available are multiplied 
by that number, but the word length remains 1 bit. Notice that in this case additional addresses are 
used in conjunction with the CS input. In the case shown in Fig. 7 (4 x HEF4720B,; V in parallel), the 
addresses and data inputs are loaded with four inputs (= 20 pF), the CS inputs are loaded with one 
input each. 


Extending both the word length and number of words 


Figure 8 shows how a combination of the extensions described above can be used to obtain both 
greater word length and additional words. It is clear that the capacitive load of the driving circuits 
puts a limit to the free choice of the interface. In Fig. 8, each address is loaded with 16 inputs, i.e. 
16 x 5 = 80 pF: each CS inverter is loaded with 8 inputs, i.e. 8 x 5 = 40 pF. The data inverters in 
this case are loaded with only two inputs each. 
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256-bit, 1-bit per word random access memory 


to all W 


inputs 
HEF 4720B 
HEF 4720V 
Ao —D>o- 
data 
O— output 
1 
a >o- 
A2 —>o- 
| 
| 
| 
HEF 4720B 
As >o- | HEF4720V 
i (C2 
| 
Aq —>o- | 
As So- 
data 
i O— > output 
As >o- 
A7 >o- 
7Z84408 
HEF 4720B 
HEF 4720V 
Fig. 6 Using extra HEF4720B; V 
ICs to extend the word length. 
data 
PP. O— > output 
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Fig. 7 Using extra HEF4720B; V ICs to obtain more words. 
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256-bit, 1-bit per word random access memory 


to all CS inputs 
of 1C10 to 1C16 


to all CS inputs 
of IC2 to IC8 


ere 


eC Ww 


A - " 4a to all W inputs 

0 10 of IC2 to !C16 
HEF 4720B HEF 4720B 
HEF 4720V HEF 4720V 


IC9 


| 
| 
| 
| 
| 
ne 
| 

| 


| 
I 
| 
| 
| 
| 
| 


“fo | \— 4 L °F 1 
-> 


| 
| 1C10 to IC15 , 
t I | 1 
i | | | 
1 @ ’ ) | | | | 
i ( ‘ee § cere = 
i near 28 i i = C¢ ; C | i 

i y ; | 
poe Ag 0 
data | — ! a | | 
inputs 1 —_ ! tI | data 
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! 2. eo | | HEF4720V HEF4720V | , : 
ee | | 

, | IC16 | 
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Fig. 8 Using extra HEF4720B; V ICs to obtain more words and greater word length. 
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APPLICATION INFORMATION (continued) 
Memory retention 


It is sometimes necessary to ensure that the information stored in the memory cannot be erased in- 
advertently. This can be arranged by adding detection circuits, by measures in the timing, and by the 
addition of a battery. With the HEF4720B; V, memory retention is very easily obtained because its 
current drain in the stand-by condition is almost zero. The wide supply voltage range makes it possible 
to keep the memory active by means of a simple battery, thereby preventing information loss. 


in designing the memory retention circuits, two aspects should be kept in mind. The memory retention 
will not function in an optimum way if the battery voltage is low or if the voltage transitions at the 
address input are too slow. The first of these is usually the result of using too simple a battery back-up 
circuit, e.g. a battery charged via a diode from the TTL supply voltage. In this case, the LOCMOS supply 
voltage falls below the safe operating voltage. Special arrangements should be made to overcome this. 


Slow address transitions (the second cause of memory loss) are due to a long RC-time in the power 
system. When the power is switched on or off, the 5 V line changes between 0 and 5 V in milliseconds 
to seconds so producing a correspondingly long transition time in the various logic outputs. This 
creates problems in the proper operation of the HEF4720B; V, with loss of memory as a possible 
result. This can be prevented by ensuring that input rise and fall times do not exceed 10 ys. 


Three possibilities for controlling the rise and fall times at the HEF4720B; V interface are given here: 


1. LOCMOS gates can be connected between the address latch and the HEF4720B; V (Fig. 9). 

In the event of a low voltage, or mains supply failure, the gates can be blocked by a signal from 
the memory retention logic thus isolating the HEF4720B; V from the address and CS inputs. 

2. The interface power supply can be separated from the TTL power supply by means of a low-value 
resistor (Fig. 10); a thyristor is connected from the interface power supply to earth. The system is 
arranged so that, upon switching off or failure of the interface supply, the thyristor turns on thus 
ensuring a rapid fall of the supply voltage. | 

3. The best solution is to select the interface circuits from the LOCMOS family and to feed all these 
circuits from the battery (Fig. 11). These stages then remain active when the TTL 5 V supply faiis. 
The interface circuits are mostly only active on a clock pulse, have the possibility of being inactive 
on a gate level, or can be forced into one position. 
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256-bit, 1-bit per word random access memory 


S 


a an ew en ws ew ee 


OTHER — ADDRESS . ove 
Oa 
CIRCUITS LATCH ante 


MEMORY 


LOGIC cs HEF 4720B 
| ICS HEF 4720V 


__ICs 


7Z84404 


(1) These devices have a battery supply. 

(2) Alternative connection. | 

Fig. 9 Use of battery-operated LOCMOS gates to isolate the memory in case of power supply failure. 
Devices marked (1) are connected to the battery. The HEF4011B can sink about 0,7 mA: if the load 
is greater than this, only the memory should be connected, other loads being connected to the address 
latch as shown by the dashed-line connections. 
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MEMORY 


| TT] ALL ADDRESS [J seine 
PROCESSOR | | | INTER— [_|,! HeEF47208 
LOGIC fi} 1} CONNECTION | 2 HEF4720V 
? fi cincuiTS [i if, ICs 


MEMORY 
RETENTION 
LOGIC 


~ mains 


7284407 
switch switch SV 
on off failure 
os ie le eh 
BATTERY ~~ a 
VOLTAGE | 
i 
5V—————5 2 
vt be 
VOLTAGE 
OV | 
~ MAINS | | I | 
| 
MEMORY a T 
RETENTION < 2 : a 
LOGIC | : | 
: ii} 
| 


—-memory ready 7284406 


(1) Leads should be so arranged to prevent cross-talk; thyristor connections must be short. 
(2) Slope > 500 mV/ys in the vicinity of the threshold. 7 


Fig. 10 Using a thyristor to ensure a rapid fall of interface supply at switch-off or supply failure. 
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Fig. 11 Preferred solution for memory retention; all interface circuits are battery-fed LOCMOS. Note that maximum sink current 
of the HEF4042B is about 1,5 mA. 
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DEVELOPMENT DATA 


This data sheet contains advance information and SBB 6116 
specifications are subject to change without notice. os ve 


2048 x 8-BIT STATIC RAM 


GENERAL DESCRIPTION 


The SBB6116 is a 16 384-bit static random access memory organized as 2048 words of 8 bits each. 

A common 8-bit input/output interface is controlled by the output enable (OE). A low power/standby 
mode, controlled by the chip select input (CS), is available for memory expansion. The device operates 
from a5 V power supply and is available in a 120 ns access time version. Pin compatibility with EPROM 
type 2716 allows a wide range of applications in microprocessor peripheral memory design. 


Fabrication of this MOS device is by ion implanted complementary silicon gate technology and a 
process which creates high-ohmic resistors in the memory cell array (CMOS double-poly process). 


Features 


Pin-compatible with EPROM type 2716 

Operating supply voltage 5 V 

Inputs protected against static charge 

Static operation requiring no clock or timing strobe 

Low power CMOS: 100 uW (typ.) standby power; 100 mW (typ.) active power 
Address activated: power consumption depends on amount of access 
Easy memory expansion 

Common data input/output interface 

All inputs and outputs directly TTL compatible 

Three-state outputs with wired-OR capability 

Output buffer control 


Maximum access time 
SBB6116-12: 120 ns 


PACKAGE OUTLINE 
24-lead DIL; plastic (SOT-101A). 
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Fig. 1 Block diagram. 
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DEVELOPMENT DATA 


2048 x 8-bit static RAM SBB6116. 


aa PINNING 
Ar oe Yee Ag to Aig address inputs 
Ag [2] Ag cs chip select input 
Ag [3 | Ag WE write enable input 
a, [a We 1/04 to |1/Og data input/output 
ag [E BE OE aac enable input 
ar ve Vcc Bose supply (+5 7 
: SBB6116 a GND negative supply (ground) 
Ag 8 1/08 
1/0, [9] 6] 1/07 
1/02 | 10] 15] '/0g 
1/03 [11] 1/05 


GND [12] 13] 1/04 


7287267.2 


Fig. 2 Pinning diagram. 


[mow | voce | voom [amen 
Z 


not selected Isp. Isp 


TRUTH TABLE 


read Do read cycles 1 to 3 


write write cycle 1 


write write cycle 2. 


ready to read; 
output disbaled 


H = HIGH voltage level 

L = LOW voltage level! 

X = don’t care 

Z = high impedance OF F-state 
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SBB6116 


DECOUPLING REQUIREMENTS 


The SBB6116 static RAM is an address-activated circuit. When an address change occurs, the precharge 
operation is executed by an internal pulse generated from the address transient. The consequent peak 
current flow following an address or CS change can induce noise on the Vcc/GND lines (see Fig. 3). 
This noise should be eliminated by the use of a 0,1 uF capacitor with good high-frequency characteristic 
to decouple each device. This is also important to guarantee latch-up immunity. 


loc 7280792 
(mA) 


40 


Fig. 3 Typical |¢c waveform with address change. 


HANDLING 


Inputs and outputs are protected against electrostatic charge in normal handling. However, to be totally 
safe, it is desirable to take normal precautions appropriate to handling MOS devices (see ‘Handling 
MOS Devices’). 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Voltage range on any pin with respect to GND Vi} —0,5* to+7,0 V 
Current limit for negative input voltage 

on any pin with respect to GND ly —10 mA 
Operating ambient temperature range Tamb Oto+70 °C 
Operating temperature range with bias -Thias —10 to + 85 9C 
Storage temperature range Tstg —55 to+ 125 °C 
Total power dissipation Prot 1,0 W 


* Vit =—1 V with a maximum pulse duration of 50 ns. 
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DEVELOPMENT DATA 


2048 x 8-bit static RAM SBB6116 


RECOMMENDED D.C. OPERATING CONDITIONS 
Tamb = 0 to + 70 °C; voltages are referenced to GND (0 V) 


parameter in. max. unit 


Supply voltage V 
Input voltage HIGH V 
Input voltage LOW V 


D.C. CHARACTERISTICS 


Vcc =5 Vt 10%; Tamb = 0 to + 70 °C; voltages are referenced to GND (0 V); unless otherwise 
specified 


parameter 


Input leakage current at Vcc = 5,5 V; 
V; =GND to Vcc 


Output leakage current at CS or OE = Vin: 
Vi/o = GND to Vcc 


Operating power supply current 
at CS = Viti ty/o = 0 mA (d.c.) 


Average operating current; minimum cycle time; 
duty factor 100%; Ij/9 =O mA 


Standby power supply current 
at CS = Vip 


at CS > Vcc —0,2 V , 
or CS <0,2V and V| > Vcc —0,2 Vor V; <0,2 V |Iop4 


Output voltage LOW at Io, = 4 mA 
Output voltage HIGH at IQ} = —1,0 mA 


CAPACITANCE 
f = 1 MHz; Tamb = 25 PC 


parameter 


Input capacitance at V; =O V 
Input/output capacitance at Vj/Q = 0 V 


* Vit =—1 V with a maximum pulse duration of 50 ns. 


** At Vcc =5 V; Tamb = 25 OC. 
Typical values are given for information only. 
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SBB6116 


A.C. CHARACTERISTICS (Figs 4 and 5) 


Vcc =5 V t 10%; Tamb = 0 to.+ 70 OC; input pulse levels = 0,4 to 2,4 V; input rise and fall 
times = 5 ns; input timing reference levels = 1,5 V; output timing reference levels = 0,6 and 2,2 V; 
output load = 1 TTL gate and capacitance (C;_) = 100 pF (including oscilloscope and jig). 


Read cycle 


Read cycle time 

Address access time 

Chip select access time | 

Chip select to output in low impedance state 
Output enable to output valid 

Output enable to output in low impedance state 
Output to output in high impedance state 

Chip disable to output in high impedance state 
Output hold from address change 


Write cycle 

Write cycle time 

Chip select to end of write 

Address valid to end of write 

Address set-up time 

Write pulse width 

Write recovery time 

Output disable to output in high impedance state 
Write to output in high impedance state 
Data-to-write time overlap 

Data hule from write time 

Output active from end of write 
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2048 x 8-bit static RAM SBB6116 
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(a) Read cycle 1 
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QO address 
_ 

<= 

LJ 

= 

output 

s data PO 
Lu 
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Q 


(b) Read cycle 2: device is continuously selected (CS = Vj, ); OE = Vi, 


chip 
select 


output 
data PO 


_ 7280794 


(c) Read cycle 3: address valid prior to or coincident with CS transition LOW; OE = VIL 


Fig. 4 Read cycle timing: WE is HIGH for a read cycle; when CS is LOW the address input must not 
be left floating. 
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(b) Write cycle 2: OE = Vy, 


Fig. 5 Write cycle timing: WE must be HIGH during all address transitions. 
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2048 x 8-bit static RAM SBB6I16 


Notes to Fig. 5 
1. 


2. 
3 
4 


Da 


twWR is measured from CS or WE transition HIGH, whichever is the earlier, to the address change. 
tWHzZ is measured under the condition CS = LOW. 
A write occurs during the overlap (twp) of CS = LOW and WE = LOW. 


During this period, |/O pins are in the output state and input signals of the opposite phase to the 
outputs must not be applied. 


Do has the same phase as write data of this write cycle. 
Do is the read data of the next address. 


If CS is LOW during this period, |/O pins are in the output state and input signals of the opposite 
phase to the outputs must not be applied. 
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PCF8582 256 x 8-bit static CMOS EEPROM 


with i°C bus interface.......... 
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DEVELOPMENT DATA 


This data sheet contains advance information and 
specifications are subject to change without notice. 


PCF8582 


256 x 8-bit STATIC CMOS EEPROM 
WITH I?C BUS INTERFACE 


GENERAL DESCRIPTION 


The PCF8582 is a 2K-bit 5 V electrically erasable programmable read only memory (EEPROM) 
organized as 256 by 8 bits. It is designed in a floating gate CMOS technology. 


As data bytes are received and transmitted via the serial |?C bus, an eight pin DIL package is sufficient. 
Up to eight PCF8582 devices may be connected to the |*C bus. 


Chip select is accomplished by three address inputs. 


Features 


Non-volatile storage of 2K-bit organized as 256 x 8 
Only one power supply required (5 V) 

On chip voltage multiplier for erase/write 

Serial input/output bus (1? C) 

Automatic word address incrementing 

Low power consumption 

One point erase/write timer 

Power on reset 

10 000 erase/write cycles per byte 

10 years non-volatile data retention 

Infinite number of read cycles 

Pin and address compatible to PCF 8570, PCF 8571 and PCD8572 


PACKAGE OUTLINE 
PCF8582P: 8-lead DIL; plastic (SOT-97). 
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256 x 8-bit Static CMOS EEPROM with I?C bus interface PCF8582 


7296671 


1 AO 

2 Al ___ address inputs/test 

3 A2 mode select 

4 Vss __ ground 

: at I?C bus lines 

7 RC input for timer constant 
8 


VDD positive supply 
Fig. 2 Pinning diagram. 


FUNCTIONAL DESCRIPTION 


Characteristics of the I7C bus 


The |*C bus is intended for communication between different ICs. The serial bus consists of two 
bi-directional lines, one for data signals (SDA), and one for clock signals (SCL). Both the SDA and the 
SCL lines must be connected to a positive supply voltage via a pull-up resistor. 


The following protocol has been defined: 

Data transfer may be initiated only when the bus is not busy. 

During data transfer, the data line must remain stable whenever the clock line is HIGH. Changes in the 
data line while the clock line is HIGH will be interpreted as control signals. 


Accordingly, the following bus conditions have been defined: 

Bus not busy: both data and clock lines remain HIGH. 

Start data transfer: a change in the state of the data line, from HIGH to LOW, while the clock is HIGH 
defines the start condition. 

Stop data transfer: a change in the state of the data line, from LOW to HIGH, while the clock is HIGH, 
defines the stop condition. 

Data valid: the state of the data line represents valid data when, after a start condition, the data line 

is stable for the duration of the HIGH period of the clock signal. The data on the line may be changed 
during the LOW period of the clock signal. There is one clock pulse per bit of data. 


DEVELOPMENT DATA 


Each data transfer is initiated with a start condition and terminated with a stop condition; the number 
of the data bytes, transfered between the start and stop conditions is limited to two bytes in the 
ERASE/WRITE mode and unlimited in the READ mode. The information is transmitted in bytes and 
each receiver acknowledges with a ninth bit. 


Within the !*C bus specifications a low-speed mode (2 kHz clock rate) and a high-speed mode (100 kHz 
clock rate) are defined. The PCF8582 operates in both modes. 

By definition a device that gives out a signal is called a ‘’transmitter’’, and the device which receives 

the signal is called a ‘‘receiver’’. The device which controls the signal is called the ‘master’. The devices 
that are controlled by the master are called ’’slaves’’. 


Each word of eight bits is followed by one acknowledge bit. This acknowledge bit is a HIGH level put 
on the bus by the transmitter whereas the master generates an extra acknowledge related clock pulse. 
A slave receiver which is addressed is obliged to generate an acknowledge after the reception of each 
byte. 

Also, a master receiver must generate an acknowledge after the reception of each byte that has been 
clocked out of the slave transmitter. | 

The device that acknowledges has to pull down the SDA line during the acknowledge clock pulse in 
such a way that the SDA line is stable LOW during the high period of the acknowledge related clock 
pulse. | 

Set-up-and hold times must be taken into account. A master receiver must signal an end of data to the 
slave transmitter by not generating an acknowledge on the last byte that has been clocked out of the 
slave. In this case the transmitter must leave the data line HIGH to enable the master generation of the 
stop condition. 
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PCF8582 


Note 
The general characteristics and detailed specification of the |7C bus is available on request. 


1°C bus protocol 
The |*C bus configuration for different READ and WRITE cycles of the PCF8582 are shown in Fig. 3. 


acknowledge acknowledge acknowledge acknowledge 
from i from slave from slave ea 
S| SLAVE ADDRESS jo] al WORD ADDRESS DATA DATA al P (1) 
, 7294117.1 R/W auto increment auto increment 
word address (2) word address (2) 


Fig. 3(a) Slave receiver ERASE/WRITE mode. 


(1) After this stop condition the erase/write cycle starts and the bus is free for another transmission; 
the duration of the erase/write cycle is approximatly 30 ms if only one byte is written, and 60 ms, 
if two bytes are written. During the erase/write cycle the slave receiver does not send an acknow- 
ledge bit if addressed via !*C bus. 


(2) The second data byte is voluntary. It is not allowed to erase/write more than two bytes. 


acknowledge acknowledge acknowledge ; acknowledge 
from slave from slave from slave from master 


S| SLAVE ADDRESS 0 WORD ADDRESS jal S SLAVE ADDRESS 1 a | DATA a ate 


_ at this moment master Ie 
R/W transmitter becomes R/W 
‘master receiver and 


7296672 PCF8582 slave receiver 
becomes slave transmitter 


auto increment - 
word address 


no acknowledge 
from master 


2... 


L_._ last byte 


auto increment 
word address 


Fig. 3(b) Master reads PCF8582 slave after setting word address. 
(WRITE word address; READ data). 


Note: The slave address is defined in accordance with the |*C bus specification as: 


fe tr fe [xe [x [oo [or 
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256 x 8-bit Static CMOS EEPROM with I*C bus interface PCF8582 


acknowledge acknowledge no acknowledge 
from slave from master from master 


seas ee TP 


R/jw ———n | L_____ last byte ae 


auto increment auto increment 
7Z87033.4 word address word address 


Fig. 3(c) Master reads PCF8582 slave immediately after first byte (READ mode). 


1?C bus timing 
SDA 
< dee teceaes ee 
~ 
< 
Q SCL 
b~ 
im ; 
S HD;STA tr 
rs tsu:DAT 
o é 
uu 
> SDA 
Lu 
Q 
7287013.1 i or 1. Were ae peat 
SU;STA SU;STO 
Fig. 4 1*C bus timing. 
RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Supply voltage VppD —0,3to/7 V 
Voltage, on any input pin 
(input impedance 500 Q) Vj] Vss—0,8 to Vpp +0,8 V 
Operating temperature range Tamb —40 to +85 OC 
Storage temperature range Tstg —65 to +150 °C 
Current into any input pin I 1 mA 
Output current lo 10 mA 
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CHARACTERISTICS 
Vpp =5V; Vss = 0 V; Tamb = —40 to + 85 OC; unless otherwise specified. 


parameter symbol min. max. junit 
Operating supply voltage | Vpp 4,5 Bi “B35 V 
Operating supply current, READ 

(fscL = 100 kHz; VDD max) IDDR = — | O04 \mA 
Operating supply current, WRITE/ERASE(Vpp max)! Ippw -- -- 2,0 mA 
Standby supply current (Vpp max) IDDO — — 10 LA 


Input SCL and input/output SDA 


Input voltage LOW VIL —0,3 — 15 Vv 
Input voltage HIGH VIH 3 — |Vppt0,8)| V 
Output voltage LOW 

(lop =3 mA, Vpp = 4,5 V) VOL — — 0,4 V 
Output leakage current HIGH (VQoyH = Vpp) 1OH — _ 1 LA 
Input leakage current 7 

(A0,A1,A2,SCL), (note 1) thin — _ 1 BA 
Clock frequency fscL 0 _ 100 kHz 
Input capacity (SCL,SDA) Cy ae — 7 pF 
Time the bus must be free before a new 

transmission can start tBUF 47 _ — LS 
Hold time start condition. After this period 

the first clock pulse is generated tHD:STA 4 — — Ms 
The LOW period of the clock tLow 47 j — —. Us 
The HIGH period of the clock | tHIGH 4 — — Us 
Set-up time for start condition (only | 

relevent for a repeated start condition) tSU:STA 4,7 — 
Hold time DATA for: a 

|7C bus compatible masters tHD:DAT 5 — 

|?C devices (note 2) tHD:DAT | 200 — 
Set-up time DATA tSU:DAT 500 _ 
Rise time for both SDA and SCL lines tr _ — 
Fall time for both SDA and SCL lines tr ~- — 
Set-up time for stop condition tsu-STO 47 — 


Erase/write timer constant (note 3) 


Erase/write cycle time tE/w 20 — 
Erase/write timing capacitor for 
erase/write cycle of 30 ms (+ 10% tolerance) CE/w — 3,3 
Erase/write timing resistor for 
erase/write cycle of 30 ms (+ 5% tolerance) RE/w | 56 
| Data retention time (Tampb = +55 °C) ts 10 — 
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256 x 8-bit Static CMOS EEPROM with I*C bus interface PCF8582 


Notes to the characteristics 

1. Selection of the chip address is done by connecting the AO, A1, and A2 inputs either to Vss or Vpp. 

2. A transmitter must internally provide a hold time to bridge the undefined region (maximum 300 ns) 
of the falling edge of SCL. : 


3. Endurance (number of erase/write cycles), NE/W, is 10* E/W cycles. 


Purchase of Philips’ !?C components conveys a license under the 
Philips’ 1? C patent to use the components in the |? C-system 
provided the system conforms to the |I*C specifications defined 
by Philips. 


DEVELOPMENT DATA 
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CMOS EPROM 


27C64A/87C64 65,526-bit CMOS EPROM (8K x 8)............ 123 
27C256/87C256 262,144-bit CMOS EPROM (32K x 8).......... 135 
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FEATURES 
e CMOS microcontroller and 
microprocessor compatible 
- 87C64-integrated address latch 
- Universal 28-Pin memory site, 
2-line control 
e Low power consumption 
~ 10mA maximum CMOS active 
current 
-~ 100uA maximum CMOS standby 
current 


e High-performance speeds 
- 200ns maximum access time 


© Noise immunity features 
~+10% Vcc tolerance 
~ Maximum latch-up immunity 
through Epitaxial processing 
e Fast, reliable intelligent 
programming 
- Programs in under 1 minute 
- 12.5V Vpp 


DESCRIPTION 

Signetics 27C64A and 87C64 CMOS 
EPROMs are 64K-bit 5V only memories 
organized as 8192 words of 8 bits. They 
employ advanced CMOS circuitry for 
systems requiring low power, high-per- 
formance speeds, and immunity to 
noise. The 87C64 has been optimized 


BLOCK DIAGRAM 


OUTPUT ENABLE 


PROGRAMMING LOGIC 


CHIP ENABLE 


NOTE: 
Shaded areas 


OCTOBER 1986 


27C64A/87C64 
64K (8K X 8) CMOS UV 


Erasable PROM 


Preliminary Specification 


for multiplexed bus microcontroller and 
microprocessor compatibility while the 
27C64A has a non-multiplexed address- 
ing interface and is plug compatible with 
the industry standard 2764. 


The 27C64A and 87C64 achieve both 
high-performance (200ns access times) 
and low power consumption (10mA ac- 
tive current maximum, CMOS inputs) 
making them ideal for high-performance, 
portable equipment. 


The highest degree of protection against 
latch-up is achieved through Epitaxial 
processing. Prevention of latch-up is 
provided for stresses up to 100mA on 
address and data pins from -1V to Vcc 
+1V. 


The 87C64 incorporates an address 
latch on the address pins to minimize 
chip count in multiplexed bus systems. 
Designers can tie combined (multi- 
plexed) address-data processor busses 
directly into both the Ag—A7 and 09-07 
pins of the 87C64. During ALE high 


(ALE/CE) the address information is — 


allowed to flow into the EPROM and 
begin accessing the stored code. On the 
falling edge of the ALE input (ALE/CE), 


DATA OUTPUTS 
Oo- 


OUTPUT BUFFERS 


Y-GATING 


65,536 BIT 
CELL MATRIX 


BD02681S 


address information at the address in- 
puts is latched internally. The Ao —A7z 
inputs are then ignored as data informa- 
tion is passed on the same bus from the 
EPROM Oo -O7 pins (ALE/CE remains 
low). 


The 27C64A and 87C64 are offered in 
ceramic DIP packages. Both devices 
can be programmed with standard EP- 
ROM Programmers and the intelligent 
programming algorithm may be utilized. 


PIN CONFIGURATION 


C009530S 


Output enable 
Chip enable 


GPSS A RETESET SOTHO HPC I ION MICH HRN MN MR NN RCD 


No connect 
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Vcc 


64K (8K X 8) CMOS UV 


ORDERING INFORMATION 


DESCRIPTION | VOLTAGE RANGE ORDER CODE! 


27C64A-20 Voc £10% 27C64A-20FA 
27C64A-25 Voc +10% 27C64A-25FA 
27C64A-30 Voc £10% 27C64A-30FA 
- 87C64-20 Voc + 10% 87C64-20FA 
87C64-25 Voc +10% 87C64-25FA 


87C64-30 +10% 87C64-30FA 


NOTE: 
1. All packages are 28-pin cerdips with quartz windows. 


ABSOLUTE MAXIMUM RATINGS* | 


[“Tenperatre under bas ——=SCSC~“*~“‘~irC*“‘ OO mY 
[Storage temperate ——=Ss=~=~“‘“‘~*SC*d;CSC OO HDS *| CO 
[votage on any pin wih respect ground | 20 Vootve |v 

: ae 


Voltage on pin-24 with respect to ground -2.0 to +13.5! 


Vpp supply voltage with respect to ground = 1 
during programming S20 OF A0 
Operating temperature during read 0 to +702 L8G = 3 


NOTICE: 
Stresses above those listed under "Absolute Maximum Ratings'’ may cause permanent damage to the 
device. This is a stress rating only and functional operation of the device at these or any other conditions 
above those indicated in the operational'sections of this specification is not implied. Exposure to absolute 
maximum rating conditions for extended periods may affect device reliability. 
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27C64A/87C64 


64K (8K xX 8) CMOS UV 27C64A/87C64 


READ OPERATION DC CHARACTERISTICS 0°C <T, <+70°C, Voc = 5V + 10% 


LIMITS 2" 
SYMBOL PARAMETER UNIT | NOTES 
smoot | panne Typ? ae om |e 


loc CMOS 


Operating current TTL inputs 
Standby current TTL inputs 
Isg CMOS Standby current CMOS inputs CE = Vin 
| ip | Vpp read current 


Input low voltage 
(TTL) 


Input low voltage 
(CMOS) 


rp eve 


Operating current 


Vpp = Voc 


Vin 


| [| Input high voltage Vpp = Voc : 
(CMOS) Voc - 0.2 


Vit 

Output low voltage lo. = 2.1MA eel 
Output high voltage lon=-25mA_ || 
| los Output short circuit current a 
Vpp read voltage 


NOTES: 
1. Minimum DC input voitage is -0.5V. During transitions, the inputs may undershoot to -2.0V for periods less than 20ns. 
2. Operating temperature is for commercial product defined by this specification. 
3. Typical limits are at Voc = 5V, Ta = + 25°C. 
4. 30mA for -20 version, 20mA for -25 and -—30 versions. 
TTL inputs: spec Vi_, Viy4 levels 
CMOS inputs: GND + 0.2 to Vcoct 0.2 
. ALE/CE or CE is Vcct0.2V. All other inputs can have any value within spec. 
. Maximum Active power usage is the sum Ipp + Icc. 
. Output shorted for no more than one second. No more than one output shorted at a time. log is sampled but not 100% tested. 
. Vpp may be one diode voltage drop below Vcc. It may be connected directly to Vcc. 


ON OM 
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64K (8K X 8) CMOS UV 


CAPACITANCE! T, = 25°C, f= 1.0 MHz 


SYMBOL | PARAMETER CONDITIONS | MAX, UNIT 


NOTE: 
1. Sampled. Not 100% tested. 


Table 2. Read Modes : cee 27C64A/87C64 


a CE OUTPUTS 


Fabeleis: 
(27) (11-13, 15 —- 19) 
a0 


NOTE: 
X can be Vi or Viz. 


AC TESTING LOAD CIRCUIT 


DEVICE 
UNDER 
TEST 


in 


NOTES: 
Cy = 100pF 
C. Includes Jig Capacitance 
Figure 1. Test Configuration 


8D02690S 


Figure 2. 80C31 with 87C64 System Configuration 
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27C64A/87C64 


READ MODE: 27C64A 

The 27C64A has two control functions, both 
of which must be logically active in order to 
obtain data at the outputs. Chip Enable (CE) 
is the power control and should be used for 
device selection. Output enable (OE) is the 
output control and should be used to gate 
data from the output pins. Assuming that 
addresses are stable, the address access 
time (tacc) is equal to the delay from CE to 
output (tce). Data is available at the outputs 
after a delay of tog from the falling edge of 
OE, assuming that CE has been low and 
addresses have been stable for at least 


tacc - toe. 


READ MODE: 87C64 

The 87C64 was designed to reduce the 
hardware interface requirements when incor- 
porated in processor systems with multi- 
plexed address-data busses. Chip count (and 
therefore power and board space) can be 
minimized when the 87C64 is designed as 
shown in Figure 2. The processor's multi- 
plexed bus (ADo-_7) is tied to both address 
and data pins of the 87C64. A separate 
address latch is eliminated. 


The 87C64 internal address latch is directly 
enabled through the use of the ALE/CE line. 
As the transition occurs on the ALE/CE from 
the TTL high to the low state, the last address 
presented at the address pins is retained. 
Data is then enabled onto the bus from the 
EPROM via the OE pin. 


STANDBY MODE 

The 27C64A and 87C64 have Standby 
modes which reduce the maximum Vcc cur- 
rent to 100uA. Both are placed in the Standby 
mode when pin 20 is in the high state. When 
in the Standby mode, the outputs are in a high 
impedance state, independent of the OE 
input. 


64K (8K X 8) CMOS UV 27C64A/87C64 


READ OPERATION 
AC CHARACTERISTICS: 27C64A! 0°C <T, <+70°C, Vog = 5V +10% 
27C64A-20 27C64A-25 27C64A-30 


VERSIONS 


Characteristic 


Address to output delay 


ie CE to output delay | 200 250 | ons 
ce. 1 Sew ameteny 9s | t00 eo 
page Output hold from addresses, ae 

ae CE or OE change - whichever is first 


NOTES: 

1. A.C. characteristics tested at Vj4 = 2.4V and Vi, = 0.45V. 
Timing measurements made at Vo, = 0.8V and Vox = 2.0V. 

2. Guaranteed and sampled. 


AC WAVEFORMS: 27C64A 


Vin 


ADDRESSES 4 — N 


tog(3)——» Let ——e}-— to p(2,4) 


ia a ///// ee NN 
. WAAL... —2Z// 


WF14860S. 


NOTES: 

1. Typical values are for Ta = 25°C and nominal supply voltages. 

2. This parameter is only sampled and is not 100% tested. 

3. OE may be delayed up to t -tog after the falling edge of CE without impact on tog. 
4. tor is specitied from OE or CE, whichever occurs first. 
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64K (8K X 8) CMOS UV 


READ OPERATION 


VERSIONS 


[symbol _| 
Chip deselect width 
pw | 


NOTES: 


CE -latch access time 


CE to output enable 


Characteristic 


Address to CE -latch setup 
Address hold from CE - LATCH 


Output enable to output valid 


Chip deselect to output in High Z 
Output disable to output in High Z 


1. A.C. characteristics tested at Vi4 = 2.4V and Vy = 0.45V. 
Timing measurements made at Vo, = 0.8V and Vop = 2.0V. 


2. Guaranteed and sampled. 


AC WAVEFORMS: 87C64 


ADDRESSES 


tar 


ERASURE CHARACTERISTICS 

The erasure characteristics of the 27C64A 
and 87C64 are such that erasure begins to 
occur upon exposure to light with wave- 
lengths shorter than approximately 4000 Ang- 
stroms (A). It should be noted that sunlight 
and certain types of fluorescent lamps have 
wavelengths in the 3000-4000A range. 
Data shows that constant exposure to room 
level fluorescent lighting could erase the 
typical 27C64A or 87C64 in approximately 
three years, while it would take approximately 
one week to cause erasure when exposed to 
direct sunlight. If the 27C64A or 87C64 are to 
be exposed to these types of lighting condi- 
tions for extended periods of time, opaque 
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tha 


labels should be placed over the window to 
prevent unintentional erasure. 


The recommended erasure procedure for the 
27C64A and 87C64 is exposure to shortwave 
ultraviolet light which has a wavelength of 
2537 Angstroms (A). The integrated dose 
(i.e., UV intensity < exposure time) for era- 
sure should be a minimum of 15Wsec/cm?. 
The erasure time with this dosage is approxi- 
mately 15 to 20 minutes using an ultraviolet 
lamp with a 12,000”uW/cm? power rating. The 
27C64A or 87C64 should be placed within 
one inch of the lamp tubes during erasure. 
The maximum integrated dose a 27C64A or 
87C64 can be exposed to without damage is 
7258Wsec/cm* (1 week @ 12000uW/cm?%). 
Exposure of these CMOS EPROMs to high 


27C64A/87C64 


mentemseteame| 


WF 14840S 


intensity UV light for longer periods may 
cause permanent damage. 


CMOS NOISE 
CHARACTERISTICS 


Special epitaxial processing techniques have 
enabled Signetics to build CMOS with fea- 
tures adding to system reliability. These in- 
clude input/output protection to latch-up. 
Each of the data and address pins will not 
jatch-up with currents up to 100mA and 
voltages from ~1V to Voc + 1V. 


Additionally, the Vpp (programming) pin is 
designed to resist latch-up to the 14V maxi- 
mum device limit. 


64K (8K X 8) CMOS UV 


27C64A/87C64 


Tabie 3. Programming Modes for 27C64A and 87C64 


Program verify Vie Vit 


Intelligent identifier? 
~—Manufacturer 

Intelligent identifier® 
~27C64A 


1. X can be Vy or Vin 
2. Vy = 12.0V + 0.5V 

3. Ay—-Ag, Ato-12 = Vit 
4. Voc = 6.0V + 0.25V 


PROGRAMMING 
Caution: Exceeding 14.0V on Pin 1 (Vpp) may 


permanently damage the 27C64A or 87C64. 


Initially, and after each erasure, all bits of the 
27C64A or 87C64 are in the ''1" state. Data 
is introduced by selectively programming 
"Os" into the desired bit locations. Although 
only "0s" will be programmed, both ''1s'' and 
"Os'' can be present in the data word. The 
only way to change a "0" to a ''1" is by 
ultraviolet light erasure. 


The 27C64A or 87C64 are in the program- 
ming mode when the Vpp input is at 12.5V 
and CE is at TTL-low. The data to be pro- 
grammed is applied 8 bits in parallel to the 
data output pins. The levels required for the 
address and data inputs are TTL. 


INTELLIGENT PROGRAMMING 


ALGORITHM 

The 27C64A and 87C64 intelligent program- 
ming algorithms rapidly program CMOS E- 
PROMs using an efficient and reliable method 
particularly suited to the production program- 
ming environment. Typical programming 
times for individual devices are on the order 
of one minute. Actual programming times 
may vary due to differences in programming 
equipment. 


Programming reliability is also ensured as the 
incremental program margin of each byte is 
continually monitored to determine when it 


has been successfully programmed. A flow- 
chart of the 27C64A or 87C64 intelligent 
program algorithm is shown in Figure 3. 


The Programming Algorithm utilizes two dif- 
ferent pulse types: initial and overprogram. 
The duration of the initial PGM pulse(s) is 
ims, which will then be followed by a longer 
overprogram pulse of length 3Xms. X is an 
iteration counter and is equal! to the number 
of the initial 1ms pulses applied to a particular 
27C64A or 87C64 location, before a correct 
verify occurs. Up to 25 1ms pulses per byte 
are provided for before the overprogram 
pulse is applied. 


The entire sequence of program pulses and 
byte verifications is performed at Voc = 6.0V 
and Vpp = 12.5V. 


When the intelligent programming cycle has 
been completed, all bytes should be com- 
pared to the original data with Voc = 5.0V. 


PROGRAM INHIBIT 

Programming of multiple 27C64A or 87C64 
EPROMs in parallel with different data is 
easily accomplished by using the program 
inhibit mode. A high-level CE or ALE/CE input 
inhibits other 27C64A or 87C64 EPROMs 
from being programmed. 


Except for CE or ALE/CE all inputs of the 
parallel 27C64As or 87C64s may be com- 
mon. A TTL low-level pulse applied to the 


OUTPUTS 
(11-13, 15-19) 


Dour 


PGM and CE or ALE/CE input with Vpp at 
12.5V will program the selected 27C64A or 
87C64. 


VERIFY 

A verify (read) should be performed on the 
programmed bits to determine that they have 
been correctly programmed. The verify is 
performed with OE and CE or ALE/CE at Vi, 
and PGM at Vi. Data should be verified a 
minimum of togy after the falling edge of OE. 


intelligent Identifier Mode 

The intelligent identifier Mode allows the 
reading out of a binary code from an EPROM 
that will identify its manufacturer and type. 
This mode is intended for use by program- 
ming equipment for the purpose of automati- 
cally matching the device to be programmed 
with its corresponding programming algo- 
rithm. This mode is functional in the 25°C 
+5°C ambient temperature range that is re- 
quired when programming the 27C64A or 
87C64. 


To activate this mode the programming 
equipment must force 11.5V to 12.5V on 
address line AQ (pin 24) of the 27C64A or 
87C64. Two bytes may then be sequenced 
from the device outputs by toggling address 
line AO (pin 10) from Vi, to Vy. All other 
address lines must be held at Vi, during 
intelligent identifier mode. 
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64K (8K X 8) CMOS UV 


! ADDR = FIRST LOCATION 


of PROGRAM ONE 1 msec PULSE | 
f INCREMENT X 


VERIFY ONE 
BYTE 


PROGRAM ONE PULSE 
OF 3X msec DURATION 


LAST ADDR? 


INCREMENT ADDR }«< 


YES 


Voc = Vep = 5.0V } 


eo” COMPARE 
Y ALL BYTES 
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~ DATA 4 


FAIL 


| PASS 


DEVICE PASSED 


Figure 3. 27C64A and 87C64 
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DEVICE 
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64K (8K <X 8) CMOS UV 27C64A/87C64 


INTELLIGENT PROGRAMMING ALGORITHM 
DC PROGRAMMING CHARACTERISTICS: T, = 25°C +5°C, Voc = 6.0V +0.25V, Vpp = 12.5V + 0.5V 


LIMITS 
SYMBOL PARAMETER 


| w 
ee 
Tc rot ow verti i t*S 
vo. | uot ow vote aurre voy dt t= eima «dds 
a mA 
eae! z 


SYMBOL PARAMETER 


[asi pe SCidSSCSSCSC~“‘~*S 
Tus | Aress soup me 
[esi «OE soup me dP 
a 
[ws dees os tne 
—— 
ae 

a 

: aneneas 


AS 
H 
DH 
OE high to output float delay 
tvps Vpp setup time 
tvcs Vcc setup time 

PGM initial program pulse 


PGM overprogram pulse width (See Note 2) 


AC CONDITIONS OF TEST 


Data hold time 


Input Rise. and! Fall’Fimes (10% 10: 90%) 85555 5B cuss cew ds Gases sa ierelete ey Bl edie ds wares eb N  die eiawelea vidios BUN a aig ie Be oe woe ered tare wells o CU emcee die sing sagas ale San bea ba gee doenee Men eee 20ns 
Input PulSe: Levels so5..cccccccccede acne tected Somewai de Cae e tea Vase sicinig n.d Sad daz oBe VANE pms Seine. do aaen ee sda wise ons cae ee MEa iain ce ek Peoaa ae sau unaeuseWos Sed se eited ob ove 0.45V to 2.4V 
Inputiliming Reterence Level: fot ered, eee ee ae shane ten coe ce aguas earns letences Lhe ued Meth rest dale etek dates uaennaalr eink aaa 0.8V and 2.0V 
Output Timing Relerence: Level eicays anciedes sksescsah ys tuneeanda Se cosbeiatslaeine sia acietaeaing den getaasSonnt Giasempyny devedeined ans iS We Gi saa lace I Serea mag Salsas oes 0.8V and 2.0V 
NOTES: 


1. Initial program pulse width tolerance is 1msec + 5%. 
2. The length of the overprogram pitise may vary from 2.85msec to 78.75msec as a function of the iteration counter value X. 
3. This parameter is only sampled and is not 100% tested. Output Float is defined as the point where data is no longer driven-see timing diagram. 
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64K (8K < 8) CMOS UV — 27C64A/87C64 


PROGRAM VERIFY 
Vin : 
ADDRESSES | ADORESS TABLE , 
Vir 
tas | taH 
Vv, 
‘ii HIGH Z 
DATA ( DATA IN STABLE > J 


Vir 


} DATA OUT VALID 
12.5V 


Veep 
5.0V 
6.0V 


PGM 
Vie 
i : 
bs aes 
SE topw 
Vin 


WE 148505 


NOTES: 

1. The Input Timing Reference Level is 0.8V for Vy. and 2V for a Vin. 

2. toe and tprp are characteristics of the device but must be accommodated by the programmer. 

3. When programming the 27C64A, a 0.1uF capacitor is required across Vpp and ground to suppress spurious voltage transients which can damage the device. 


Figure 4. Intelligent programming Waveforms: 27C64A 
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64K (8K X 8) CMOS UV 27C64A/87C64 


AC PROGRAMMING CHARACTERISTICS: 87C64 T, = 25°C +5°C, Voc = 6.0 +2.5V, Vpp = 12.5V +0.5V 


SYMBOL PARAMETER 


Vpp setup time 
Chip deselect width 
3 


PGM overprogram pulse width 


Data setup time 


t 
PGM initial pulse width 
OE high to data float 


D 


Output enable setup time 
Data valid from output enable 


NOTE: 
Programming tolerances and test conditions are the same as 27C64A. 


Intelligent programming WAVEFORMS: 87C64 


ADDRESS 


WF 14861S 
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FEATURES 
e CMOS/NMOS microcontroller and 
microprocessor compatible 
- 87C256-Integrated address latch 
~- Universal 28-Pin memory site, 
2-line control 


e Low power consumption 
- 10mA maximum CMOS active 
current 
- 100uA maximum CMOS standby 
current 


e High-performance speeds 

- 170ns maximum access time 
® Noise immunity features 

~ +10% Voc tolerance 

~- Maximum latch-up immunity 

through epitaxial processing 

e Fast, reliable intelligent 

programming 

~ 12.5V Vpp 


DESCRIPTION 

Signetics' 27C256 and 87C256 CMOS 
EPROMs are 256K-bit 5V only memories 
organized as 32,768 words of 8 bits. 
They employ advanced CMOS circuitry 
for systems requiring low power, high- 
performance speeds, and immunity to 
noise. The 87C256 has been optimized 


BLOCK DIAGRAM 


OE OUTPUT ENABLE 


PROGRAMMING LOGIC 


CE, ALE/CE CHIP ENABLE 


27C256/87C256 


256K (32K X 8) CMOS UV 
Erasable PROM 


Preliminary Specification 


for multiplexed bus microcontroller and 
microprocessor compatibility while the 
27C256 has a non-multiplexed address- 
ing interface and is plug compatible with 
the industry standard 27256. 


The 27C256 and 87C256 achieve both 
high-performance (170ns access time 
for 27C256) and low power consumption 
(10mA active current maximum, CMOS 
inputs) making them, ideal for high-per- 
formance, portable equipment. 


The highest degree of protection against 
latch-up is achieved through epitaxial 
processing. Prevention of latch-up is 
provided for stresses up to 100mA on 
address ahd data pins from -1V to Voc 
+1V. 


The 87C256 incorporates an address 
latch on the address pins to minimize 
chip count in multiplexed bus systems. 
Designers can tie combined (multi- 
plexed) address-data processor busses 
directly into both the Ag-Aj;4 and 
Oo - O7 pins of the 87C256. During ALE 
high (ALE/CE) the address information 
is allowed to flow into the EPROM and 
begin accessing the stored code. On the 


DATA OUTPUTS 
Oo~ O7 


OUTPUT BUFFERS 


ADDRESS LATCH ENABLE 


| voecone 
5 
5 
g 


NOTE: 


Shaded areas represent the 87C256 version. 


NOVEMBER 1986 


Y-GATING 


262,144 BIT 
CELL MATRIX 


8002711S 


falling edge of the ALE input (ALE/CE), 
address information at the address in- 
puts is latched internally. The Ag —-A7 
inputs are then ignored as data informa- 
tion is passed on the same bus from the 
EPROM Og - 07 Pins (ALE/CE remains 
low). 


The 27C256 and 87C256 are offered in 
ceramic DIP Packages. Both devices 
can be programmed with standard EP- 
ROM Programmers and the intelligent 
programming algorithm may be utilized. 


PIN CONFIGURATION 


CO09540S 


Table 1. Pin Names 


Addresses 
a 


Address latch enabie/chip 
enable 


Cae = Sea 


Program voltage 
Power supply 
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256K (32K X 8) CMOS UV Erasable PROM 


ORDERING INFORMATION 


DESCRIPTION VOLTAGE RANGE ORDER CODE! 


27C256-17 27C256-17FA 
27C256-20 27C256-20F A 


270256-25 27C256-25F A 
27C256-30 27C256-30FA 
87C256-20 87C256-20FA 
87C256-30 87C256-30FA 


NOTE: 
1. All packages are cerdips with quartz windows. 


ABSOLUTE MAXIMUM RATINGS* 


Fvotage on pin 24 wih respect tw oaund | 2010 +1951 | 


Vep supply voltage with respect to ground -20 to +14.0' 
during programming 
Operating temperature during read 0 to -702 Eee 


*NOTICE: 

Stresses above those listed under ‘Absolute Maximum Ratings" may cause permanent damage to the 
device. This is a stress rating only and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification is not implied. Exposure to absolute 
maximum rating conditions for extended periods may affect device reliability. 

NOTICE: 

Specifications contained within the following tables are subject to change. 
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27C256/87C256 


256K (32K X 8) CMOS UV Erasable PROM 27C256/87C256 


READ OPERATION DC CHARACTERISTICS: 27C256/87C256 0°C <T, <+70°C, Voc = 5V 410% 


LIMITS 
SYMBOL PARAMETER TEST CONDITIONS |-———— rsa NOTES 
Min Typ? Max Unit 
lu Input leakage current Vin = 5.5V = Voc 0.01 BA 
ho Output leakage current Vout = 5.5V = Vcc 0.01 1.0 pA 
CE = OF = Vi, 30 mA 8 
Operating current TTL inputs Veep = Voc 
Oo _7 =O0mA 
CE = OE =Vy. 10 mA 8 
Operating current CMOS inputs Vpp = Voc 


Oo -7 = OmA 
CE = Vin 
CE = Vin 


Standby current TTL inputs 
Standby current CMOS inputs 


Vpp read current Vpp = Vcc 200 
Input low voltage 0.8 

(TTL) : 

Vpp = Voc : 

input low voltage 0.2 

(CMOS) ; 2 
Input high voltage 

(TTL) 2.0 Voc + 0.5 
Input low voltage ee | 

(CMOS) Voc - 0.2 Voc + 0.2 
Output low voltage lo. = 2.1mA 0.45 
Output high voltage low = -400pA 2.4 
Output short-circuit current 100 
Vpp read voltage Voc - 0.7 ie Voc 


NOTES: 

1. Minimum DC input voltage is -0.5V. During transitions, the inputs may undershoot to -2.0V for periods less than 20ns. 

2. Operating temperature is for commercial product defined by this specification. 

3. Typical limits are at Voc = 5V, Ta = + 25°C. 

4. Other inputs can have any value within spec. 

5. Maximum Active power usage is the sum Ipp + Icc. 

6. Output shorted for no more than one second. No more than one output shorted at a time. los is sampled but not 100% tested. 

7.Vpp may be one diode voltage drop below Vcc. It may be connected directly to Voc. Also, Vcc must be applied simultaneously or before Vpp and removed 
simultaneously or after Vpp. 

8. TTL inputs: Spec TTL at Vii, Vin levels. 
CMOS Inputs: GND +0.2V to Voct 0.2V. 
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256K (32K X 8) CMOS UV Erasable PROM — 


CAPACITANCE! T, = 25°C, f= 1.0 MHz 
| SYMBOL PARAMETER 


| Cour | 


NOTE: 
Sampled Not 100% tested. 


Table 2. Read Medes for 27C256/87C256 


soeneraneront ia: 


OUTPUTS 


(11-13, 15-19) | 


Output disable 


Standby 


NOTE: 
X can be Vin or Vip. 


AC TESTING LOAD CIRCUIT 


NOTES: 
1. C, pF 
2. Cy includes Jig Capacitance 


Figure 1. Test Configuration 


8D02700S 


Figure 2. 80031 with 87C256 System Configuration 
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270256 /87C256 


READ MODE: 27C256 

The 27C256 has two control functions, both 
of which must be logically active in order to 
obtain data at the outputs. Chip Enable (CE) 
is the power control and should be used for 
device selection. Output enable (OE) is the 
output control and should be used to gate 
data from the output pins, independent of 
device selection. Assuming that addresses 
are stable, the address access time (tacc) is 
equal to the delay from CE to output (tog). 
Data is available at the outputs after a delay 
of tog from the falling edge of OE, assuming 
that CE has been low and addresses have 
been stable for at least tacc — tog. 


READ MODE: 87C256 

The 87C256 was designed to reduce the 
hardware interface requirements when incor- 
porated in processor systems with multi- 
plexed address-data busses. Chip count (and 
therefore power and board space) can be 
minimized when the 87C256 is designed as 
shown in Figure 2. The processor's multi- 
plexed bus (ADop-_ 7) is tied to both address 
and data pins of the 87C256. A separate 
address latch is eliminated. 


The 87C256 internal address latch is directly 
enabled through the use of the ALE/CE line. 
As the transition occurs on the ALE/CE from 
the TTL high to the low state, the last address 
presented at the address pins is retained. 
Data is then enabled onto the bus from the 
EPROM via the OE pin. 


STANDBY MODE 

The 27C256 and 87C256 have Standby 
modes which reduce the maximum CMOS 
Vcc current to 100A. Both are placed in the 
Standby mode when pin 20 is in the high 
state. When in the Standby mode, the outputs 
are in a high impedance state, independent of 
the OE input. 


256K (32K X 8) CMOS UV Erasable PROM 27C256/87C256 


READ OPERATION 
AC CHARACTERISTICS: 270256! 0° <T, <+70°C, Voc = 5V +10% 


CE to output delay 


OE to output delay 
OE or CE high to output High Z 


ton2 Output hold from addresses, 
i CE or OF change ~ whichever is first 


NOTES: 

1. AC characteristics tested at Vi4=2.4V and Vy, = 0.45V. 
Timing measurements made at Vo, = 0.8V and Voy = 2.0V. 

2. Guaranteed and sampled. 


AC WAVEFORMS: 27€256 


toe(3) tor(2.4) 
ton 


//, rN 
\\\\\\ t//V/ 


WF 14880S 


NOTES: 

1. Typical values are for Ta = 25°C and nominal supply voltages. 

2. This parameter is only.sampled and is not 100% tested. 

3. OE may be delayed up to age tog after the falling edge of CE without impact on tog. 
4. tor is specified from or , whichever occurs first. 
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256K (32K X 8) CMOS UV Erasable PROM 


27C256/87C256 


READ OPERATION 


AC CHARACTERISTICS: 870256! 0°c <T, <+70°C, Voc = SV + 10% 


toe 


Chip deselect width 


CE - latch access time 


NOTES: 


CE to output enable 


Address to CE -latch setup 
Address hold from CE —- LATCH 


Parameter 


Output enable to output valid 


Chip deselect to output in high Z 


Output disable to output in high Z 


1. AC characteristics tested at Vi4=2.4V and V;, = 0.45V. 
Timing measurements made at Vo, =0.8V and Vox = 2.0V. 


2. Guaranteed and sampled. 


AC WAVEFORMS: 87C256 


ADDRESSES 
tat 
ALE/CE 
tet 


OUTPUTS 


SYSTEM CONSIDERATIONS: 
27C256/87C256 


The power switching characteristics of CMOS 
EPROMs require careful decoupling of the 
devices. The supply current, Icc, has three 
segments that are of interest to the system 
designer — the standby current level, the ac- 
tive current level, and the transient current 
peaks that are produced by the falling and 
rising edges of Chip Enable. The magnitude 
of these transient current peaks is dependent 
on the output capacitive and inductive loading 
of the device. The associated transient volt- 
age peaks can be suppressed by complying 
with Two-Line Control and by properly select- 
ed decoupling capacitors. 


It is recommended that a 0.1uF ceramic 
capacitor be used on every device between 
Voc and GND. This should be a high frequen- 
cy capacitor of low inherent inductance and 
should be placed as close to the device as 
possible. in addition, a 4.7uF bulk electrolytic 
capacitor should be used between Vcc and 
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GND for every eight devices. The bulk capaci- 
tor should be located near where the power 
supply is connected to the array. The purpose 
of the bulk capacitor is to overcome the 
voltage droop caused by the inductive effects 
of PC board traces. 


ERASURE CHARACTERISTICS 

The erasure characteristics of the 27C256 
and 87C256 are such that erasure begins to 
occur upon exposure to light with wave- 
lengths shorter than approximately 4000 Ang- 
stroms (A). It should be noted that sunlight 
and certain types of fluorescent lamps have 
wavelengths in the 3000-4000A range. 
Data shows that constant exposure to room 
level fluorescent lighting could erase the 
typical 27C256 or 87C256 in approximately 
three years, while it would take approximately 
one week to cause erasure when exposed to 
direct sunlight. If the 27C256 or 87C256 are 
to be exposed to these types of lighting 


KY KXKKKKKKKKKK KKK 
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conditions for extended periods of time, 
opaque labels should be placed over the 
window to prevent unintentional erasure. 


The recommended erasure procedure for the 
27C256 and 87C256 is exposure to short- 
wave ultraviolet light which has a wavelength 
of 2537 Angstroms (A). The integrated dose 
(i.e., UV intensity < exposure time) for era- 
sure should be a minimum of 15 Wsec/cm?. 
The erasure time with this dosage is approxi- 
mately 15 to 20 minutes using an ultraviolet 
lamp with a 12,000uW/cm? power rating. The 
27C256 or 87C256 should be placed within 
one inch of the lamp tubes during erasure. 
The maximum integrated dose a 27C256 or 
87C256 can be exposed to without damage is 
7258 Wsec/cm? (1 week @ 12000uW/cm?). 
Exposure of these CMOS EPROMs to high 
intensity UV light for longer periods may 
cause permanent damage. 


256K (32K X 8) CMOS UV Erasable PROM 


27C256/87C256 


Table 3. Programming Modes for 27C256 and 87C256 


Intelligent programming 


Program verify 


Program inhibit 


Intelligent identifier? 
-manufacturer 


Intelligent identifier? > 
-87C256 


NOTES: 

. X can be Vit or Vin. 
. Ve = 12.0V + 0.5V. 

- Ay-Ag, Aio-12 * Vit. 
. Voc = 6.0V + 0.25V. 


ah ond — 


CMOS NOISE 
CHARACTERISTICS 


Special epitaxial processing techniques have 
enabled Signetics to build CMOS with fea- 
tures adding to system reliability. These in- 
clude input/output protection to latch-up. 
Each of the data and address pins will not 
latch-up with currents up to 100mA and 
voltages from -1V to Voct1V. 


Additionally, the Vpp (programming) pin is 
designed to resist latch-up to the 14V maxi- 
mum device limit. 


PROGRAMMING 
Caution: Exceeding 14.0V on pin 1 (Vpp) may 


permanently damage the 27C256 or 87C256. 


Initially, and after each erasure, ail bits of the 
27C256 or 87C256 are in the ''1"' state. Data 
is introduced by selectively programming 
"Os" into the desired bit locations. Although 
only ''Os"’ will be programmed, both ''1s'' and 
"Os'' can be present in the data word. The 
only way to change a ''0" to a ''1" is by 
ultraviolet light erasure. 


The 27C256 or 87C256 are in the program- 
ming mode when the Vpp input is at 12.5V 
and CE is at TTL-low. The data to be pro- 
grammed is applied 8 bits in parallel to the 
data output pins. The levels required for the 
address and data inputs are TTL. 


INTELLIGENT PROGRAMMING 
ALGORITHM 

The 27C256 and 87C256 intelligent program- 
ming intelligent algorithms rapidly program 
Signetic's CMOS EPROMs using an efficient 


ALE/CE 


. ALE/CE has to be toggled in order to latch in the addresses and read the signature codes. 


and reliable method particularly suited to the 
production programming environment. Typi- 
cal programming times for individual devices 
are on the order of five minutes. Actual 
programming times may vary due to differ- 
ences in programming equipment. 


Programming reliability is also ensured as the 
incremental program margin of each byte is 
continually monitored to determine when it 
has been successfully programmed. A flow- 
chart of the 27C256 or 87C256 intelligent 
program algorithm is shown in Figure 3. 


The intelligent programming algorithm utilizes 
two different pulse types: initial and overpro- 
gram. The duration of the initial CE pulse(s) is 
1ms, which will then be followed by a longer 
overprogram pulse of length 3Xms. X is an 
iteration counter and is equal to the number 
of the initial 1ms pulses applied to a particular 
270256 or 87C256 location, before a correct 
verify occurs. Up to 25 1ms pulses per byte 
are provided for before the overprogram 
pulse is applied. 


The entire sequence of program pulses and 
byte verifications is performed at Vcc = 6.0V 
and Vpp = 12.5V. 


When the intelligent programming cycle has 
been completed, all bytes should be com- 
pared to the original data with Voc = 5.0V. 


PROGRAM INHIBIT 

Programming of multiple 27C256 or 87C256 
EPROMs in parallel with different data is 
easily accomplished by using the Program 
Inhibit mode. A high-level CE or ALE/CE 


OUTPUTS 
(11-13, 15-19) 


HIGH Z 
Voc 15H 
Voc 8C H 
Voc 80 H 


input inhibits other 27C256 or 87C256 EP- 
ROMs from being programmed. 


Except for OF, CE, or ALE/CE all inputs of 
the parallel 27C256s or 87C256s may be 
common. A TTL low-level pulse applied to the 
CE or ALE/CE input with Vpp at 12.5V will 
program the selected 27C256 or 87C256. 


VERIFY 

A verify (read) should be performed on the 
programmed bits to detesmine that they have 
been correctly programmed. The verify is 
performed with OE at Vi, and CE or ALE/CE 
at Viy, and Vpp at 12.5V. Data should be 
verified a minimum of togy after the falling 
edge of OE. 


Intelligent Identifier Mode 

The intelligent identifier mode allows the 
reading out of a binary code from an EPROM 
that will identify its manufacturer and type. 
This mode is intended for use by program- 
ming equipment for the purpose of automati- 
cally matching the device to be programmed 
with its corresponding programming algo- 
rithm. This mode is functional in the 25°C 
+5°C ambient temperature range that is re- 
quired when programming the 27C256 or 
87C256. 


To activate this mode the programming 
equipment must force 11.5V to 12.5V on 
address line AQ (pin 24) of the 27C256 or 
87C256. Two bytes may then be sequenced 
from the device outputs by toggling address 
line AO (pin 10) from Vi, to Vin. All other 
address lines must be held at Vj, during 


intelligent identifier mode. ~ 
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256K (32K X 8) CMOS UV Erasable PROM | 270256/87C256 


ADOR = FIRST LOCATION 


Voc = 6.0V 
Vep = 12.5V 


PROGRAM ONE 1 msec PULSE 


VERIFY ONE VERIFY FAIL 
BYTE BYTE ; 
PASS 
PROGRAM ONE PULSE 


OF 3X msec DURATION 


—{ INCREMENT ADDR Com 


YES 


Vec = Vep = 5.0V 


“COMPARE 
ALL BYTES FAR 
~ TO onal NAL 


TA 
PASS 


Figure 3. 27C256 and 87C256 intelligent Programming Flowchart 


AFO3581S 
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256K (32K X 8) CMOS UV Erasable PROM 27€256/87C256 


INTELLIGENT PROGRAMMING ALGORITHM 
DC PROGRAMMING CHARACTERISTICS: Ta = 25°C +5°C, Vcc= 6.0V +0.25V, Vpp = 12.5V #0.5V 


LIMITS 


SYMBOL PARAMETER TEST CONDITIONS 


input current (ail inputs) 

Input low level (all inputs) 

Input high level 

Output low voltage during verify 

Output high voltage during verify 

Vcc supply current 

Vpp supply current (program) CE = Vi 
AC PROGRAMMING CHARACTERISTICS: 27C256/87C256 


a eel re een rene a nn ae een eR EN et ran OYA ee ere eres aes rt ete td ysenrvearehntee 


LIMITS 


SYMBOL PARAMETER TEST CONDITIONS 


= 
3 
~4 
< 
S 
= 
A) 
= 


nN 
i 


CE setup time 


ddress setup time 
OE setup time 


Data setup time 


= 
9 
” 
i 


th | Address hold time | 0 

tou Data hold time 2 

torp? _ OE high to output float delay ) 130 

tev CE initial program pulse width | (See Note 1) 0.95 | 10 1.05 

topw CE overprogram pulse width (See Note 2) 78.75 

toe Data valid from OE 150 
AC CONDITIONS OF TEST | 
Input Rise and Fall Times (10% to 90%) 2.0... cee cece cece eee eee tenes ene eeneeeneeenne EE Re er eRe ETT Re eee ee ene ne COS pares 20ns 
INPUT PUISE EOVCIS hace errs cer cae tatewcaw aan anon hia cacaed oo We tnp ode oume wea bec adn TRG oath Reo AER CELLET SpA OM Sa 0.45V to 2.4V 
Input-Timing-Reterence: evel: ..ciscio. fcc icoes og sae ace a ein ee eden Gia sain recent atime eae ua Spee A ene a cence detes.« 0.8V and 2.0V 
OUtout TIMING REIGrENnCe LOVER cisco gegen roe tin ed cca seo eae eae wes ey elt steed oe casyientena ng. dain as wnat sma ae Ret ea eae 0.8V and 2.0V 


NOTES: 

1. Initial Program Pulse width tolerance is imsec +5%. 

2. The length of the overprogram pulse may vary from 2.85msec to 78.75msec as a function of the iteration counter value X. 

3. This parameter is only sampled and is not 100% tested. Output Float is defined as the point where data is no longer driven -- see timing diagram. 
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256K (32K X 8) CMOS UV Erasable PROM 


27C256/87C256 


View 
ADDRESSES 
Vin 


CE/ALE/CE 
Vin 


Vin 


OE 
Vin 


NOTES: 


1. The input Timing Reference Level is 0.8V for Vy and 2V for a Vin. 


tas 


DATA IN STABLE 


ADDRESS TABLE 


HIGH Z 


toe 


2. toe and tyrp are characteristics of the device but must be accommodated by the programmer. 

3. When programming the 27C256/87C256, a 0.14F capacitor is required across Vpp and ground to suppress spurious voltage transients which can damage the device. 

4. When programming the 87C256, the address latch function is bypassed with Vpp at 12.5V. The device will function just like the 27C256 during read or write. When Vpp is at 5.0V 
during the read mode, the address latch function is enabled and CE needs to be toggled to latch in the addresses. 
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VERIFY 


] DATA OUT VALID J 


tore 


WF 14870S 


Figure 4. Intelligent Programming Waveforms: 27C256/87C256 


-Charge-Coupled Memory 


SAA9001 317K-bit CCD memory .................00085 147 
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DEVELOPMENT DATA 
This data sheet contains advance information and SAA9001 


specifications are subject to change without notice. 


317K-BIT CCD MEMORY 


GENERAL DESCRIPTION 
The SAA9001 is a 1-bit wide, 317,520 bits long charge-coupled shift register, organized in 294 blocks 
of 1080 bits each. It is intended for use in a tv field memory at a maximum frequency of 21,3 MHz. 


The IC is encapsulated in a 28-pin dual-in-line package of which only fifteen pins are used. Power 
supplies of + 5 and —3,5 V are required. All inputs, outputs and controls are TTL-compatible. 


Control is performed by two external signals, memory clock (MC) and memory gating (MG). The 
circuit has two data inputs (MIq and MI9) and the data may be internally recirculated. An adjustable 
delay of 0 to 7 bits is incorporated at the output to increment the total delay ona bit-by-bit basis, as 
programmed by the inputs AO, Ai and A2. 


MIS MRN MG A? AL AO TEST 


ADDRESS 


MI 
e O0to7 


VARIABLE | MO 
DELAY | 


Mi, 


V 1 
BB SAA9001 


7280754 


Fig. 1 Block diagram. 


PACKAGE OUTLINES 


SAA9001PB: 28-lead DIL; plastic (SOT-117). 
SAA9001EB: 28-lead DIL; metal ceramic (cerdil) (SOT-878B). 


October 1985 147 
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SAA9001 


SAA9001 


7Z80755 


Fig. 2 Pinning diagram. 


October 1985 


PINNING 
1 VBB 
4 VBB 
5 TEST 
6 MG 
7 A2 
8 Vpp 
10 Al 
11 AO 
18 M9 
19 MRN 
20 MC 
21 MO 
22 Vss 
24 MIS 
25 Miy 


back-bias supply voltage (to be 
connected to pin 4) 


back-bias supply voltage (to be 
connected to pin 1) 


control input for testing purposes 
only. It is internally connected to 
Vss via a 1 kQ (approx.) resistor and 
needs no external connection 


memory gating input 
control input for additional 
internal delay 

positive supply voltage 


controi input for additional 
internal delay 


control input for additional 
internal delay | 


memory input-2 


memory recirculate control. 
Recirculation is activated when MRN 
is LOW 


memory clock input 
memory output 
negative supply voltage (ground) 


memory input select; selects Ml 4 
or Mi9 


memory input-1 


317K-bit CCD memory SAAQO01 


FUNCTIONAL DESCRIPTION 


Operation 


The memory array is organized to handle data in blocks of 1080 bits and has a capacity of 294 data 
blocks. The structure of the memory array provides fast, serial data input and output, with parallel 
transfer of data blocks through the memory. Memory input and output are controlled by the memory 
gating (MG), the serial output being initiated by the rising edge of MG and the storage of the data 
present in the memory’s input register is performed on the falling edge of MG. In normal operation 

one cycle of MG is an uninterrupted HIGH level of at least 1080 clock periods (—4 or + 3 clock periods) 
followed by a LOW level of at least 32 clock periods. Input, output and gating signals are all referred 

to the rising edge of the memory clock (MC). 


The internal recirculation facility is activated when the control input MRN is LOW. 


Memory output 


Output is enabled when MG is HIGH and data is clocked serially from the memory. Referring to Fig. 3, 
the first rising clock-edge after the positive transition of MG is defined as clock pulse ‘’0’’. If the delay 
control address is A2 = A1 = AO = 0, then the first bit of the output is valid at clock pulse ‘’17” (the 
detay of 17 clock periods is due to internal multiplexing of the data in the memory). 
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Fig. 3 Memory input and output data timings with respect to the memory clock (MC) for a memory 
gating (MG) HIGH period that is a multiple of 8 clock periods (no internal rounding of gating period). 


The output delay can be increased by the values shown in Table 1 using the internal delay line 
controlled by AQ, Al and Az. 


Table 1 Additional delay control 


dress additional delay 
(clock periods) 
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FUNCTIONAL DESCRIPTION (continued} 
Data input 


Data to be stored is directed to the memory from either Ml1 or Ml9 as selected by the control input 
MIS (see Table 2). The MI4 input is delayed by one clock period. 


Table 2 Input selection 


control input 


Input data is clocked serially into the input register of the CCD memory. When the negative transition 
of MG occurs, the 1080 bits of data present in the input register are entered into the memory array. 

If the interval of MG = HIGH is not an exact multiple of eight clock periods then the timing of the 
negative transition of MG is internally rounded to be an exact multiple of eight clock periods. Note 
that the data path from input M14 has a delay of one clock period and the path from Ml9 is direct. 


The length of the MG = HIGH interval required for internal and external recirculation of data is 
determined as shown in Fig. 4. The positive transition of MG (waveform 1) initiates the serial transfer 
of data from the output register. Due to multiplexing in the memory, valid data is available after 16 
clock periods (waveform 2). After a delay of ‘‘A’’ clock periods, determined by AO, A1 and A2 
(waveform 3), and a one-clock-period delay via a D-type flip-flop, the valid data is available at the 
output pin MO (waveform 4). 


Incoming data can be delayed by two amounts: RP (waveform 5), a phase shift introduced when the 
data is recirculated through an external processing circuit; and 1D (waveform 6), a one-clock-period 
delay when input M11 is selected. The negative transition of MG, internally rounded to a multiple of 
eight clock periods (waveform 7), initiates storage of the last 1080 bits presented at the memory input 
(waveform 6). Therefore, the MG = HIGH interval is 16 + A+ 1+ RP +1D + 1080 clock periods, and 
this figure is rounded to a multiple of eight. From this, (A + 1+ RP + 1D) modulo 8 = O. 
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Fig. 4 Determination of memory gating HIGH period. 
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Fig. 5 Recirculation via an external circuit. 


During internal recirculation of the data (MRN = LOW), the three D-type flip-fiops in the recirculation 
path give RP a value of three clock periods and !D will be zero. Consequently, the variable delay should 
be programmed for a delay of A = 4 for proper data retention, i.e. (4+ 1+3+0) modulo 8 = 0G. 


In conclusion, to store 1080 bits of valid data and to retrieve at the output 1080 valid data bits, the 
MG = HIGH interval must be at least 1076 clock periods followed by an MG = LOW interval of at 

least 32 clock periods. The MG = LOW interval can be reduced to a minimum of 24 clock periods when 
MG = HIGH is a multiple of eight clock periods. 


Fast gating 


Fast gating is a method of accelerating the internal transfer of data through the memory at the expense 
of valid data and is therefore useful for skipping unwanted data blocks. The MG = HIGH interval for 
fast gating is less than 1076 clock periods to a minimum of 360 clock periods. If the MG = HIGH 
interval is a multiple of eight clock periods during fast gating, the MG = LOW interval can be reduced 

to 24 clock periods (min.), otherwise the MG = LOW interval must be at least 32 clock periods. The 
output data is not valid during fast gating and during the first two data blocks at the output after fast 
gating has ceased. No valid data is clocked into the input register of the CCD memory during fast gating. 


DEVELOPMENT DATA 


Slow gating 
The transfer of data can be decelerated by using slow gating. For this, the MG = HIGH or MG = LOW 
interval is extended to the maximum waiting time (tGy). 


RATINGS 
Limiting values in accordance with the Absolute Maximum Rating System (IEC 134) 


Voltage on any pin, except Vpp (pin 4) and MO (pin 21), 


with respect to Vso Vi,Vo max. 7v 
Back-bias voltage VBB min. -7 V 
D.C. output current (sink or source) lo max. 10 mA 
Operating ambient temperature range 

(under d.c. operating conditions) Tamb 0 to60 °C 
Storage temperature range T stg —65 to 150 °C 
Total power dissipation per package Prot 1 W 
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HANDLING 


Inputs and outputs are protected against electrostatic charge in normal handling. However, to be 
totally safe, it is desirable to take normal precautions appropriate to handling MOS devices (see 
‘Handling MOS Devices’). 


CAPACITANCE 
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parameter symbol max. unit 
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Capacitance at: 


data inputs Ml1, M9 (pins 25 and 18) Ci 9 pF 
clock input MC (pin 20) Cc 9 pF 
gating input MG (pin 6) CG 9 pF 
data output MO (pin 21) Co 9 pF 
recirculation control MRN (pin 19) Crn 9 pF 
input select contro! MIS (pin 24) Cis 9 pF 
delay program inputs AO, Al, A2 | 

(pins 11, 10 and 7) | Ca 9 pF 
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Supply voltage range 
Back-bias supply range 
input voltage LOW 


Input voltage HIGH 


D.C. CHARACTERISTICS 


Tamb = 0 to + 60 °C; Vop = 4,75 to 5,25 V; Vag = —3,5 + 0,15 V; output not loaded; unless 
otherwise specified | 


parameter 


enna es 


Input leakage current 
at Vj = GND to Vpp: 
Ml4; Mig; MC; MG; AO; A1; A2; 
MRN; MIS 


Power supply current from Vpp 
at f = 21,3 MHz 


Output voltage LOW at Io, =4 mA 
Output voltage HIGH at Igy = —1 mA 
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A.C. TEST CONDITIONS 


Input pulse levels 0,6 and 2,4 V 
Rise and fall times between 0,8 and 2,0 V (t,, t-) 
clock input MC <3 ns 
data inputs Ml, Mig; gating input MG; 
control inputs AO, A1, A2, MIS, MRN = 3 ns 
Timing reference levels 
clock input MC 1,5 V 
data inputs Mlz, Ml and gating input MG 0,8 or 2,0 V 
data output MO 0,8 or 2,0 V 
Output load see Fig. 6 


A.C. CHARACTERISTICS 
Tamb = 0 to 60 °C: Vpp = 4,75 to 5,25 V; Veg = —3,5 +0,15 V 


parameter symbol min. typ. max. 


Clock frequency (note 1) fe _ 21,3 MHz 
< Clock LOW time te. as _ ns 
- Clock HIGH time tCH _ - ns 
E Recirculation time (note 1) tr — 27 ms 
ws Waiting time (gating LOW/HIGH time) 

a. (note 2) tGw — US 
a Gating set-up time tcc — ns 
a Gating hold time tcc — ns 
= Data set-up time tic oa ns 

Data hold time tc| oe ns 

Output hold time tOH oe ns 

Output delay time top _ ns 

Output invalid after address change tAH — ps 

Address valid after address change 

(note 3) taD _ 7 clock 
pulses + 1 ps 
Recirculation set-up time (note 4) tMRNSU — 1 US 
Input select set-up time (note 5) tMISSU _ 1 clock 
pulse + 1 ps 


Notes to the characteristics 


1. The maximum recirculation time must never be exceeded by any combination of low frequency 
gating and/or waiting time. 
2. Every 1300 us at least three blocks of 1080 bits must be transferred to the output. This means that 
immediately after a wait of 1100 us three blocks must be shifted out. 
3. A change in delay will cause invalid data at the output for the time tap. 
4. After a change of MRN, the signal recirculation path is not switched before tMRNSU: 
5. After a change of MIS, data at the input is invalid for tyyjssu. 
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Fig. 6 Output load. 
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Fig. 7 Timing waveforms for gating and I/O. 
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Fig. 8 Timing waveforms for address set-up and hold. 
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Bipolar Memory Products 


SIGNETICS' BIPOLAR MEMORY 
QUALITY 


Signetics has put together a winning process 
for manufacturing Bipolar Memories. Our 
standard is zero defects, and current custom- 
er quality statistics demonstrate our commit- 
ment to this goal. 


The memories produced in both the Standard 
Products Division arid the Application Specific 
Products Division must meet rigid criteria as 
defined by our design rules and as evaluated 
with a thorough product characterization and 
quality process. The capabilities of our manu- 
facturing process are measured and the re- 
sults evaluated and reported through our 
corporate-wide QA05 data base system. The 
SURE (Systematic Uniform Reliability Evalua- 
tion) program monitors the performance of 
our product in a variety of accelerated enivi- 
ronmental stress conditions. All of these pro- 
grams and systems are intended to prevent 
product-reiated problems and to inform our 
customers and empioyees of our progress in 
achieving zero defects. 


RELIABILITY BEGINS WITH THE 


DESIGN 

Quality and reliability must begin with design. 
No amount of extra testing or inspection will 
produce reliable ICs from a design that is 
inherently unreliable. Signetics follows very 
strict design and layout practices with its 
circuits. To eliminate the possibility of metal 
migration, current density in any path cannot 
exceed 2 X 10° amps/cmn?. Layout rules are 
followed to minimize the possibility of shorts, 
circuit anomalies, and SCR type latch-up 
effects. Numerous ground-to-substrate con- 
nections are required to ensure that the entire 
chip is at the same ground potential, thereby 
precluding internal noise problems. 


PRODUCT CHARACTERIZATION 

Before a new design is released, the charac- 
terization phase is completed to insure that 
the distribution of parameters resulting from 
lot-to-iot variations is well within specified 
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limits. Such extensive characterization data 
also provides a basis for identifying unique 
application-related problems which are not 
part of normal data sheet guarantees. Char- 
acterization takes place from -55°C to 
+125°C and at +10% supply voltage. 


QUALIFICATION 

Formal qualification procedures are required 
for all new or changed products, processes 
and facilities. These procedures ensure the 
high level of product reliability our customers 
expect. New facilities are qualified by corpo- 
rate groups as well as by the quality organiza- 
tions of specific units that will operate in the 
facility. After qualification, products manufac- 
tured by the new facility are subjected to 
highly accelerated environmental stresses to 
ensure that they can meet rigorous failure 
rate requirements. New or changed process- 
es are similarly qualified. 


QA05 — QUALITY DATA BASE 


REPORTING SYSTEM 

The QA05 data reporting system collects the 
results of product assurance testing on all 
finished lots and feeds this data back to 
concerned organizations where appropriate 
action can be taken. The QA05 reports EPQ 
(Estimated Process Quality) and AOQ (Aver- 
age Outgoing Quality) results for electrical, 
visual/mechanical, hermeticity, and docu- 
mentation audits. Data from this system is 
available on request. 


THE SURE PROGRAM 

The SURE (Systematic Uniform Reliability 
Evaluation) program audits/monitors prod- 
ucts from all Signetics' divisions under a 
variety of accelerated environmental stress 
conditions. This program, first introduced in 
1964, has evolved to suit changing product 
complexities and performance requirements. 


The SURE program has two major functions: 
Long-term accelerated stress performance 
audit and a short-term accelerated stress 
monitor. in the case of Bipolar Memory prod- 
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ucts, samples are selected that represent all 
generic product groups in all wafer fabrication 
and assembly locations. 


THE LONG-TERM AUDIT 
One-hundred devices from each generic fam- 
ily are subjected to each of the following 
stresses every eight weeks: 


® High Temperature Operating Life: 
Ty = 150°C, 1000 hours, static biased or 
dynamic operation, as appropriate (worst 
case bias configuration is chosen) 

@ High Temperature Storage: Ty = 150°C, 
1000 hours 

® Temperature Humidity Biased Life: 85°C, 
85% relative humidity, 1000 hours, 
static biased 

@ Temperature Cycling (Air-to-Air): -65°C 
to +150°C, 1000 cycles 


THE SHORT-TERM MONITOR 
Every other week a 50-piece sample from 
each generic family is run to 168 hours of 
pressure pot (15psig, 121°C, 100% saturated 
steam) and 300 cycles of thermal shock 
(-65°C to + 150°C) © 


in addition, each Signetics assembly plant 
performs SURE product monitor stresses 
weekly on each generic family and molded 
package by pin count and frame type. Fifty- 
piece samples are run on each stress, pres- 
sure pot to 96 hours, thermal shock to 300 
cycles. 


SURE REPORTS 

The data from these test matrices provides a 
basic understanding of product capability, an 
indication of major failure mechanisms and an 
estimated failure rate resulting fromm each 
stress. This data is compiled periodically and 
is available to customers upon request. 


Many customers use this information in lieu of 
running their own qualification tests, thereby 
eliminating time-consuming and costly addi- 
tional testing. 
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RELIABILITY ENGINEERING 

In addition to the product performance moni- 
tors encompassed in the bipolar memory 
SURE program, Signetics' Corporate and Di- 
vision Reliability Engineering departments 
sustain a broad range of evaluation and 
qualification activities. 


Included in the engineering process are: 


® Evaluation and qualification of new or 
changed materials, assembly/wafer-fab 
processes and equipment, product 
designs, facilities and subcontractors 


® Device or generic group failure rate 
studies ; 


® Advanced environmental! stress 
development 


@ Failure mechanism characterization and 
corrective action/prevention reporting 


The environmental stresses utilized in the 
engineering programs are similar to those 
utilized for the SURE monitor; however, more 
highly-accelerated conditions and extended 
durations typify the engineering projects. Ad- 
ditional stress systems such as biased pres- 
sure pot, power-temperature cycling, and cy- 
cle-biased temperature-humidity, are also in- 
cluded in the evaluation programs. 


FAILURE ANALYSIS 

The SURE Program and the Reliability Engi- 
neering Program both include failure analysis 
activities and are complemented by corpo- 
rate, divisional and plant failure analysis de- 
partments. These engineering units provide a 
service to our customers who desire detailed 


failure analysis support, who in turn provide . 


Signetics with the technical understanding of 
the failure modes and mechanisms actually 
experienced in service. This information is 
essential in our ongoing effort to accelerate 
and improve our understanding of product 
failure mechanisms and their prevention. 


ZERO DEFECTS PROGRAM 

In recent years, United States industry has 
increasingly demanded improved product 
quality. We at Signetics believe that the 
customer has every right to expect quality 
products from a supplier. The benefits which 
are derived from quality products can be 
summed up in the words, lower cost of 
ownership. 
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Those of you who invest in costly test equip- 
ment and engineering to assure that incoming 
products meet your specifications have a 
special understanding of the cost of owner- 
ship. And your cost does not end there; you 
are also burdened with inflated inventories, 
lengthened lead times and more rework. 


SIGNETICS UNDERSTANDS 
CUSTOMERS' NEEDS 


Signetics has long had an organization of 
quality professionals, inside all operating un- 
its, coordinated by a corporate quality depart- 
ment. This broad decentralized organization 
provides leadership, feedback, and direction 
for achieving a high level of quality. Special 
programs are targeted on specific quality 
issues. For example, in 1978 a program to 
reduce electrically defective units for a major 
automotive manufacturer improved outgoing 
quality levels by an order of magnitude. 


in 1980 we recognized that in order to 
achieve outgoing levels on the order of 
100ppm (parts per million), down from an 
industry practice of 10,000ppm, we needed to 
supplement our traditional quality programs 
with one that encompassed all activities and 
all levels of the company. Such unprecedent- 


ed low defect levels could only be achieved 
by contributions from all ernpioyees, from the 
R and D laboratory to the shipping dock. In 
short, from a program that would effect a total 
cultural change within Signetics in our attitude 
toward quality. 


QUALITY PAYS OFF FOR OUR 
CUSTOMERS 


Signetics' dedicated programs in product 
quality improvement, supplemented by close 
working relationships with many of our cus- 
tomers, have improved outgoing product 
quality more than twenty-fold since 1980. 
Today, many major customers no longer test 
Signetics circuits. Incoming product moves 
directly from the receiving dock to the produc- 
tion line, greatly accelerating throughput and 
reducing inventories. Other customers have 
pared significantly the amount of sampling 
done on our products. Others are beginning 
to adopt these cost-saving practices. 


We closely monitor the electrical, visual, and 
mechanical quality of all our products and 
review each return to find and correct the 
cause. Since 1981, over 90% of our custom- 
ers report a significant improvement in overall 
quality (see Figure 1). 
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Figure 1. Signetics' Quality Progress 
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At Signetics, quality means more than work- 
ing circuits. It means on-time delivery of the 
right product at the agreed-upon price (see 
Figure 2). 


ONGOING QUALITY PROGRAM 
The quality improvement program at 
Signetics is based on ''Do it Right the First 
Time’’. The intent of this innovative program 
is to change the perception of Signetics’ 
employees that somehow quality is solely a 
manufacturing issue where some level of 
defects is inevitable. This attitude has been 
replaced by one of acceptance of the fact 
that all errors and defects are preventable, a 
point of view shared by all technical and 
administrative functions equally. 


This program extends into every area of the 
company, and more than 40 quality improve- 
ment teams throughout the organization drive 
its ongoing refinement and progress. 


Key components of the program are the 
Quality College, the ‘Make Certain'' Pro- 
gram, Corrective Action Teams, and the Error 
Cause Removal System. 


The core concepts of doing it right the first 
time are embodied in the four absolutes of 
quality: 
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Figure 2. Performance To Schedule On-Time Delivery | 


1. The definition of quality is conformance 
to requirements. 

2. The system to achieve quality improve- 
ment is prevention. 

3. The performance standard is zero de- 
fects. 


4. The measurement system is the cost of 
quality. 


QUALITY COLLEGE 

Almost continuously in session, Quality Col- 
lege is a prerequisite for all employees. The 
intensive curriculum is built around the four 
absolutes of quality; colleges are conducted 
at company facilities throughout the world. 


“MAKING CERTAIN" — 
ADMINISTRATIVE QUALITY 
IMPROVEMENT 


Signetics' experience has shown that the 
largest source of errors affecting product and 
service quality is found in paperwork and in 
other administrative functions. The ''Make 
Certain’ program focuses the attention of 
management and administrative personnel on 
error prevention, beginning with each employ- 
ee’s own actions. 


This program promotes defect prevention in 
three ways: by educating employees as to 
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the impact and cost of administrative errors, 
by changing attitudes from accepting occa- 
sional errors to one of accepting a personal 
work standard of zero defects, and by provid- 
ing a formal mechanism for the prevention of 
errors. 


CORRECTIVE ACTION TEAMS 
Employees with the perspective, knowledge, 
and necessary skills to solve a problem are 
formed into ad hoc groups called Corrective 
Action Teams. These teams, a major force 
within the company for quality improvement, 
resolve administrative, technical and manu- 
facturing problems. 


ECR SYSTEM (ERROR CAUSE 
REMOVAL) 


The ECR System permits employees to re- 
port to management any impediments to 
doing the job right the first time. Once such 
an impediment is reported, management is 
obliged to respond promptly with a corrective 
program. Doing it right the first time in all 
company activities produces lower cost of 
ownership through defect prevention. 


PRODUCT QUALITY PROGRAM 

To reduce defects in outgoing products, we 

created the Product Quality Program. This is 

managed by the Product Engineering Council, 

composed of the top product engineering and 

test professionals in the company. This 

group: 

1. Sets aggressive product quality improve- 
ment goals; 

2. provides corporate-level visibility and fo- 
cus on probiem areas; 


3. serves aS a corporate resource for any 
group requiring assistance in quality im- 
provement; and 

4. drives quality improvement projects. 


As a result of this aggressive program, every 
major customer who reports back to us on 
product performance is reporting significant 
progress. 


VENDOR CERTIFICATION 
PROGRAM 


Our vendors are taking ownership of their 
own product quality by establishing improved 
process control and inspection systems. They 
subscribe to the zero defects philosophy. 
Progress has been excellent. 
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Figure 3. Lot Acceptance Rate From Signetics' Vendors 


Through intensive work with vendors, we 
have improved our lot acceptance rate on 
incoming materials as shown in Figure 3. 
Simultaneously, waivers of incoming material 
have been eliminated. 


MATERIAL WAIVERS 


1986- 0 
1985- 0 
1984- 0 
1983- 0 
1982- 2 
1981-134 


Higher incoming quality material ensures 
higher outgoing quality products. 


QUALITY AND RELIABILITY 
ORGANIZATION 

Quality and reliability professionals at the 
divisional level are involved with all aspects of 
the product, from design through every step 
in the manufacturing process, and provide 
product assurance testing of outgoing prod- 
uct. A separate corporate-level group pro- 
vides direction and common facilities. 
Quality and Reliability Functions: 

® Manufacturing quality control 

® Product assurance testing 


®@ Laboratory facilities — failure analysis, 
chemical, metallurgy, thin film, oxides 


@ Environmental stress testing 
@ Quality and reliability engineering 
® Customer liaison 
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COMMUNICATING WITH EACH 
OTHER 


For information on Signetics' quality pro- 
grams or for any question concerning product 
quality, the field salesperson in your area will 
provide you with the quickest access to 
answers. Or, write on your letterhead directly 
to the corporate director of quality at the 
corporate address shown at the back of this 
manual. 


We are dedicated to preventing defects. 
When product problems do occur, we want to 
know about them so we can eliminate their 
causes. Here are some ways we can help 
each other: 


® Provide us with one informed contact 
within your organization. This will 
establish continuity and build confidence 
levels | 


® Periodic face-to-face exchanges of data 
and quality improvement ideas between 
your engineers and ours can heip 
prevent problems before they occur 


® Test correlation data is very useful. 
Line-pull information and field failure 
reports also help us improve product 
performance 


@ Provide us with as much specific data 
on the problem as soon as possible to 
speed analysis and enable us to take 
corrective action 

@ An advance sample of the devices in 
question can start us on the problem 
resolution before physical return of 
shipment. 
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This team work with you will allow us to 
achieve our mutual goal of improved product 


quality. 


MANUFACTURING: DOING IT 
RIGHT THE FIRST TIME 


In dealing with the standard manufacturing 
flows, it was recognized that significant im- 
provement would be achieved by ''doing 
every job right the first time’, a key concept 
of the quality improvement program. During 
the development of the program many pro- 
found changes were made. Figure 4, Bipolar 
Memory Process Fiow, shows the result. Key 
changes included such things as implement- 
ing 100% temperature testing on all products 
as well as upgrading test handlers to insure 
100% positive binning. Some of the other 
changes and additions were to tighten the 
outgoing QA lot acceptance criteria to the 
tightest in the industry, with zero defect lot 
acceptance sampling across all three temper- 
atures. | 


The achievements resulting from the im- 
proved process flow have helped Signetics to 
be recognized as the leading quality supplier 
of bipolar memories. These achievements 
have also led to our participation in several 
Ship-to-Stock programs, which our customers 
use to eliminate incoming inspection. Such 
programs reduce the user cost of ownership 


_ by saving both time and money. 


OUR GOAL: 100% 
PROGRAMMING YIELD 


Our original goal back in the early 1970s was 
to develop a broad line of programmable 
products which would be recognized as hav- 
ing the best programming yieid in the industry. 
Within the framework of a formal quality 
program, our efforts to improve circuit de- 
signs and refine manufacturing controis have 
resulted in major advances toward that goal. 


Also within the framework of our formal 
quality program, we have now established a 
stated goa! of 100% programming yield. 
Through the increasing effectiveness of a 
quality attitude of "Do It Right The First 
Time" we're moving ever closer to that tar- 
get. 


A significant amount of data on programming 
yields has been collected over the past two 
years. This data is the result of both inhouse 
programming (customer orders) and reports 
from major users of fuseable products. The 
data covers the full range of products from 
256-bit PROMs to 64K PROMs and indicates 
an average level of 97.7% programming 
yieid. 
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WAFER 
FABRICATION 
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SCANNING ELECTRON MICROSCOPE CONTROL 


Wafers are sampled daily by the Quality Control Laboratory from each fabrication area and subjected to SEM 
analysis. This process contro! reveals manufacturing defects such as contact and oxide step coverage in the 
metalization process which may result in early failures. 


DIE SORT VISUAL ACCEPTANCE 


Product is inspected for defects caused during fabrication, wafer testing, or the mechanical scribe and break 
operation. Defects such as scratches, smears and glassivated bonding pads are included in the tot 
acceptance criteria. 


PRE-SEAL VISUAL ACCEPTANCE 


Product is inspected to detect any damage incurred at the die attach and wire bonding stations. Defects such 
as scratches, contamination and smeared ball bonds are included in the lot acceptance criteria. 


STABILIZATION BAKE PRECONDITIONING 


Plastic molded devices are baked to stress wire and die bonds and help eliminate marginal devices. It also 
ensures an optimum plastic seal to enhance moisture resistance. Hermetic devices are baked to ensure the 
elimination of any remaining cavity moisture. 


SEAL TESTS 
Hermetic package seal integrity is ensured by 100% gross leak testing. 


100% ELECTRICAL TEST 


Every device is tested for functional and AC/DC parameters at 75°C with guard bands to assure 
performance to data sheet limits. 


BURN IN (SUPR Ii LEVEL B OPTION) 
Devices are burned in for 21 hours at 155°C maximum junction temperature. 


SYMBOL 


Devices are marked with the Signetics logo, device number and date code or custom symbol per individual 
specification requirements. 


VISUAL 
All products are 100% visually inspected per the requirements specified in Signetics or customer documents. 


100% PRODUCTION ELECTRICAL TESTING 


Every device is tested for functional and AC/DC parameters at 25°C with guard bands to assure 
performance to data sheet limits. ‘ 


FINAL QUALITY ASSURANCE GATE 


The final QA inspection step gurantees the specified mechanical and electrical AQL's. Every shipment is 
sealed and identified by QA personnel. 


Figure 4. Bipolar Memory Process Flow 
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Quality and Reliability 


As time goes on the drive for a product line 
that has Zero Defects will grow in intensity. 
These efforts will provide both Signetics and 
our customers with the ability to achieve the 
mutual goal of improved product quality. 


The Bipolar Memory Quality Assurance de- 
partment has monitored ppm progress, which 
can be seen in Figure 5. We are pleased with 
the progress that has been made, and expect 
to.achieve even more impressive results as 
the procedures for accomplishing these tasks 
‘are fine tuned. 


The real measure of any quality improvement 
program is the result that our customers see. 
The meaning of Quality is more than just 
working circuits. It means commitment to On 
Time Delivery at the Right Place of the Right 
Quantity of the Right Product at the Agreed 
Upon Price. 
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Defective Parts per Million 
In Thousands 
7 


Electrical and Mechanical 


1979 1980 1981 1982 1983 


Figure 5. Bipolar Memory AOQ (Average Outgoing Quality) 
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OUTPUT OUTPUT ACCESS 4 


RAMs 
82825 
3101A 
748189 
74F189A 
82S16 
748301 
82LS16 
74LS301 
82S09 
82S09A 
82S19 
828212 
82S212A 
8X350 


PROMs 
82S23 
82S23A 
82US23® 
82$123 
82S123A 
82US123° 
82S126 
82S126A 
828129 
82S129A 
10149 
10149A 
100149 
100149A 
828130 
82S130A 
828131 
82S131A 
82LS135 
828135 
828115 
828137 
82S137A 
82S137B 
82S137C® 
828147 
82S147A 
82S147B® 
82LS181 
828181 
82S181A 
82S181C 
828183 
82S185 
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32 X 8 
32 x 8 
32 x 8 
32 X 8 
32 X 8 
32 X 8 
256 X 4 
256 X 4 
256 X 4 
256 X 4 
256 X 4 
256 X 4 
256 X 4 
256 x 4 
512 x 4 
512 X 4 
512 x 4 


512 x 4 


256 X 8 
256 X 8 
512 X 8 
1024 x 4 
1024 x 4 
1024 x 4 
1024 x 4 
512 X 8 
512 x 8 
512 x 8 
1024 x 8 
1024 x 8 
1024 X 8 
1024 x 8 
1024 x 8 
2048 X 4 


Selection 
Guide 
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Signetics Bipolar Memory Products 


PROMs 
82S185A 
82S185C® 
82HS187 
82HS187A 
82HS189 
82HS189A 
82HS191 
82S191 
82S191A 
82S191C 
82HS195 
82HS195A 
82HS195B 
82HS197® 
82HS199°® 
82HS321 
82HS321A 
82HS321B 
82HS641 
82HS641A 
82HS641B 


Selection Guide 


ORGANIZATION 


2048 X 4 
2048 x 4 
1024 < 8 
1024 x 8 
1024 X 8 
1024 x 8 
2048 X 8 
2048 X 8 
2048 X 8 
2048 X 8 
4096 x 4 
4096 X 4 
4096 x 4 
2048 X 8 
2048 X 8 
4096 x 8 
4096 < 8 
4096 x 8 
8192 X 8 
8192 x 8 
8192 X 8 


OUTPUT 
ciRcuIT' 


OUTPUT 
LOGIC? 


ACCESS 
TIME? 


PACKAGE* 


82HS1281° 


NOTES: 
1. Output circuit 
OE = Open Emitter 
OC = Open Collector 
TS = 3-State 
2. Output logic 
T = Transparent — input data appears on output during Write 
B = Blanked — output is blanked during Write 
R = Registers 
1/O = Programmable input/output option 
3. Commercial (0°C to +75°C) 
4. Packages: 
N= Plastic Dual in Line (N3 = 300mil-wide) 
A= Plastic Square Leaded Chip Carrier 
D= Small Outline Large (SO-L) 
*Whenever a single device is offered in both 300mil-wide and 600mil-wide packages, designate either N3 (300mil) or N (600mil) to assure proper 
order entry and shipment. 
5. Part numbers: . 
82Sx.« Junction-isolated 
82HSxxx Oxide-lsolated 
82USxx Oxide-lsolated TiW fuse 
6. Objective specification (under product development) 


16384 X 8 
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Sig Cross Reference 
Guide 


Bipolar Memory Products 
Taa 


| ORGANIZATION | oncanzarion | FKS SIGNETICS FAIRCHILD ree 
cc 


_ ; - imi _ “F 
16 x4TS N74S189 140 93405* SN74S189B 
N74F189A 


ERT ERIE EN ATES SERPS NE GS I EEE TE DTaP IC BE STE BCE PGS IE a NE LS SV TET 
64 x 9 OC N82S09 
190 
N82S09A 
T 
190 
64 <x 9 OC 93419 
190 
93419A 


50 65 35 


_ cae a eae ' —T ‘ Seas 


256 X 1 TS N82LS16 | — AM27LS00-1 | — 74S206* NA 
70 70 
T T T 
a a er 
256 <X 8 TS N8X350 
185 


256 X 9 TS Né28212 93479 
185 
N82S212A 934708 | 35 
185 


NOTES: 
T: Output is Transparent during write 
*; Possibly Discontinued 


= 
—~ || NATIONAL 


DM74S289 ; 


DM74S1 89 | —— 


AM27S02 


AM3101A 


AM27S03 


AM27S03A 


| aaron 
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YP 
© 
& 
= 
Y 


w 
GU 
oS 
9 
= 
= 
® 
3 
o 
bee | 
< 
vy 
o 
a. 
= 
9 
oo 
rr 


ORGANIZATION 


PKG. PINS SIGNETICS a ee TI HARRIS* 


= =a 
. for) 


32 X 8 OC N82S23 18SA030J, N HM7602-5 
N82S23A 63S080 
N82US23 63S080A 

32 x8 TS 16 N82S123 18S030J, N HM7603-5. 


N82S123A 
N82US123 


63S081 
63S081A 


err 


512 xX 8 TS 


256 x 4 0C N82S126 6300-1 24SA10J, N HM7610-5 
N82S126A 638140 HM7610A-5 
HM7610B-5 
256 X 4 TS N82S129 24S10J, N HM7611-5 
N82S129A 638141 HM7611A-5 
HM7611B-5 
256 X 4 OE 6 10149** 
10149A 
256 < 4 OE 100149** 
100149A 
256 X 8 TS | 20 |_Na2S135 De ie ioe, caeaisl 
512 X 4 OC N82S130 - HM7620-5 
N82S130A 63S240 HM7620A-5 
HM7620B-5 
512 x 4TS N82S131 HM7621-5 
N82S131A 638241 HM7621A-5 
HM7621B-5 
512 x 8 TS | N82S147 28S42J, N HM7649-5 
N82S147A HM7649A-5: 
N82S147B 


+ 


N82S141 28S46J, N HM7641-5 


1024 x 4 TS 18 N82S137 24S41J, N HM7643-5 
N82S137A 638441 HM7643A-5 
N82S137B 63S441A HM7643B-5 
N82S137C © 

1024 x 8 TS N82S181 28S86J, N HM7681-5 
N82S181A 28S86-60J, N HM7681A-5 
N82S181C 638881 . 


Discontinued Products 
** ECL 
***Planned New Product 


* 
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PROM Cross Reference Guide 


RAYTHEON 


NATIONAL FAIRCHILD MOTOROLA 


93417C* 


AM27S18AC 
AM27S185A 


DM74S188 


AM27S19AC 
AM27S195A 


DM74S288 


'29660C" AM27S20C 


AM27S20AC 


DM74S387 
DM74S387A 


29661C* AM27S21C DM74S287 93427C* 
AM27S21AC DM74S287A 
F10416** MCM10149** 
10Z416** 10149A** 
F100416** 
100Z416** 
29610C* AM27S12C DM74S570 93436C* MCM7620C 3602” 
AM27S12AC DM74S570A 3602A* 


29611C AM27S13C DM74S571A 93446C* MCM7621C 
AM27S13AC DM74S571B 
29621C DM74S472 
29621 AC AM27S29C DM74S472A 
AM27S29A 
29625C* AM27S31C DM74S474 93448C* MCM7641C 3624* 
3624A* 
AMa7S15 Se 
29641C* AM27S33C DM74S573 MCM7643C 3625* 
DM74S573A 
AM27S33AC DM74S573B 93453C 
29631C AM27S181C MCM7681C 3628* 
29631AC DM87S181 
DM87S181A 932451C 
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PROM Cross Reference Guide 


| ORGANIZATION PKG. PINS | SIGNETICS a ee 
1024 X 8 TS N82HS187*** | 
| N82HS187A"** 63RS881 
4024 x 8 TS | N82HS189"** 63RS881 
N82HS189A°** 


2048 X 4 TS N82S185 - 
N82S185A 638841 
N82S185C 63S841A 
_ st 


2048 x 8 TS 


N82HS191 63S1681A . 

N82S191 28S166J, N HM76161-5 
N82S191A 63S1681 HM76161A-5 
N82S191C © .38S165-35N 


N8&2S191CN3 
N82HS197°*** 


N82HS199°*** 


4096 X 4 TS N82HS195 6381641 
N82HS195A 63S1641A 
N82HS195B 

4096 x 8 TS N82HS321 6383281 
N82HS321A 63S3281A 
N82HS321B ; 

8192 x 8 TS N82HS641 | HM76641-5 
N82HS641A 
N82HS641B 


HM76641A-5 
16384 x 8 TS N82HS1281*** 


* Discontinued Products 
** ECL 
***Planned New Product 
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PROM Cross Reference Guide 


| amp | National _—|_FAIRCHILD ——|__ MOTOROLA 
AM27S35C 

AM27S35AC 

AM27S37G DM87SR181 

AM27S37AC 


29651C 93515C* MCM7685C 
29651AC AM27S185C DM87S185 
AM27S185A ’ DM87S185A 
AM27S191SA 
29681C DM87S191 3636B* 
29681AC AM27S191C DM87S191A . MCM76161AC 
AM27S191AC 93Z511C 


AM27S291C DM87S291 
AM27S291M DM77S291 


AM27S47 
AM27S45 


AM27S41C DM87S195A 93513C* 
AM27S41AC DM87S195B8 
29671AC AM27S43C DM87S321 
AM27S43AC 
AM27S49C 93Z565C 
AM27S49AC 93Z565AC 
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Signetics Bipolar Memory intergrated cir- 
cuit products may be ordered by con- 


tacting either the local Signetics sales _ 


office, Signetics representatives and/or 
Signetics authorized distributors. A com- 
plete listing is located in the back of this 
manual. 


PREFIX 


a PART NUMBER — 


Vv 


82S191 


Vv 
IN] 
IN} 828191 
| 
{s] 


Vv Vv 
[N] 
| | 
82S191 
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Ordering © 
Information 


The table shown provides part number 
definition for Signetics memory prod- 
ucts. The Signetics part number system 
allows complete definition for ordering a 
device. The part number itself and the 
product description is defined on each 
data sheet. The suffix is a single letter 
defining a package type (as shown in the 
table on this page). Additional or special 


Table 1. Part Number Description 


USED TO DEFINE OPERATING TEMPERATURE RANGE 


processing is defined by adding the 
processing indicator when required. 


The military qualification, Full MIL 
Signetics or Full JAN slash sheet status, 
can be determined by contacting 
Signetics Military Division or referring to 
the Signetics Military Data Book. 


0°C to +75°C 
~55°C to +125°C 


USED TO DEFINE PART ITSELF 


D 

F 

N 
N3 


PROCESSING INDICATOR 
COMMERCIAL 


USED TO DEFINE PACKAGE TYPE 
Package Code Package Description 
A 


28-Leaded Plastic Chip Carrier 
16, 20-Lead Small Outline 

16, 18, 20, 22, 24, 28-Lead CERDIP 
16, 18, 20, 22, 24, 28-Lead DIP Plastic 
24-Lead 300mil-wide DIP Plastic 


| Bs SUPRIIB Operating High Temp. Burn-in 


172 


64-bit TTL Bipolar RAM 


82S25/3101A/74S189 64-bit RAM (16x 4) ...............08.. 175 
74F 189A 64-bit RAM (16x 4) ..............-.4-- 179 
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DESCRIPTION 

This farnily of Read/Write Random Ac- 
cess Memories is ideai for use in scratch 
pad and high-speed buffer memory appli- 
cations. 


These products are fully decoded memo- 
ry arrays with separate input and output 
lines. They feature PNP inputs and 1 Chip 
Enable line for ease of memory expan- 
sion. 


During Write, the outputs of each product 
assume the logic state defined in the 
truth table. 


Ordering information can be found on the 
following page. 


The 82825 and 748189 devices are also 
processed to military requirements for 
operation over the military temperature 
range. For specifications and ordering 
information consult the Signetics Military 
Data Book. 


BLOCK DIAGRAM 


| ADDRESS | 
{ DECODING | 


CHIP 
ENABLE 


Voc = (16) 
GND = (8) 
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82825 
S101A 
743189 


FEATURES 
© Output access time: 
- N&2S25: 50ns max 
- N3101A: 35ns max 
- N74S189: 35ns max 
® Power dissipation: 
6.25mW/bit, typ 
® Input loading: -100uA max 
© On-chip address decoding 
e One Chip Enable input 
© Output options: 
~ N82S25: Open Collector 
-~ N3101A: Open Collector 
-~ N74S189: 3-Sitate 
e Schottky clamped 
© TTL compatible 


APPLICATIONS 

e Scratch pad memory 
® Buffer memory 

e Push down stacks 

® Contrel store 


PIN CONFIGURATION 


[ee 


64-Bit TTL Bipolar RAM 


Product Specification 


D, N Package 


TOP VIEW 


C0009935 


Signetics Biooliar Memory Products Product Specification 


64-Bit TIL Bipolar RAM (46 X 4) | 82525, 3401A, 748189 


ORDERING INFORMATION 


DESCRIPTION 


16-pin Plastic DIP 
300mil-wide 


ORDER CODE 


N82S25 N « N3101A N « N74S189 N 


16-pin Plastic Small Outline 
300mil-wide 


EA ae eM A Ne RT Nt RR AR HR NT 


N82S525 D « N3101A D + N74S189 D 


PARAMETER RATING 


Supply voltage 


noo 


input voltage 


Output voltage 
High 
Temperature range 
Operating 
Storage 


0 to +75 
-~65 to +150 


DC ELECTRICAL CHARACTERISTICS o°c <T, <+75°C, 4.75V <Voco <5.25V. 


LIMITS 


PARAMETER TEST CONDITIONS win | Typ | UNIT 
yp_| Max | 


SYMBOL 


Input voltage! 


Voc = 4.75V 0.8 
Voc = §.25V 2.0 
lin = -12MA, Voc = 4.75V -~1.5 


Sarva mart naman nse nant 8 mtr © mame enti nn me etme area eenmrctertrrenr «9 cemaumern ne teen teen neney Settee eT te emer ae ot 


Output voltage’ 


1. menue 


se anemones meriarites tang mine nana nee tt Nas mann TORN ateL ipa nmsrgrnrr tt Meter met pr rnaame tesa eee seme 


CE = Low 
Vor Low? lout = 16MA, Voc = 4.75V 0.45 
Vou High (748189) lout =-2mA 2.4 


hit ‘ Low . - | . Vin = 0.45V ~100 yA 
Ih High | 10 
UA 
mA 
uA 


Output current® 


Leakage E = High, Vout = 5.5V, Voc = 4.75V 100 
Short circuit (745189) CE = Low, Vout = 0V -~100 
Hi-Z (74S189) 2.4 >Voyt 2 0.4V +50 


82525 Voc = 5.25V | 105 
3101A Voc = 5.25V 105 
748189 Voc = 5.25V 110 


ceataaminaenamenas 


Capacitance 


Voc = 5.0V 
Cin Vin = 2.0V pF 
Court Vout = 2.0V, CE= High 


TRUTH TABLE 


Data Out 
Stored Data 


Stored Data 
Hi-Z 
Hi-Z 

Hi-Z 


Read 
Write ''O" 
Write ''1"' 
Disable 
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64-Bit TTL Bipolar RAM (16 x 4) 82525, 31041A, 748189 


AC ELECTRICAL CHARACTERISTICS R, = 270, Ro = 6002, C, = 30pF, 0°C < Ta S+75°C, 4.75V <Vog << 5.25V 


SYMBOL PARAMETER TO FROM 


N82S25 
Access time 
tan Address | [ ae 50 ca | 3h “ 
toe ce ta eee 


Disable time® 


| ae : Chip | | | a | —_ fo aa 
tcp Output Snabls | 35 17 | ns 


Response time® 


—— pear SEERA SEE DEI pate reas tem e 
Write | ‘ x“ 


Write recovery time 


iwa amen ikea eres 2 ae Me 


Setup and hold time 


N3 101A, 
N74S189 


ee . 7 a 
twsa? Setup time Write Kanieek [ Qe <4 
tWHA Hold time enable 0 | 
Setup time Write Salacin | 25 
Hold time enable 5 | 0 | 
Setup time Write SE 0 ) | 
Hold time enable 5 0 
eerrnenememnran Nat. stn annie nanetorterensassmioserh som -aumeunsmererensanermeet renibrewevasionannisststtretene: anit weve ticewnaiesmennanunies ie wae acs an 
Pulse width? 
twe!? wrteenable | | | 3 | | | 23 | f [rs 
Aeiadh A ean eaenee mere Waar oe REC UEDn nA Se NCTE OS LTRS NED Tem eT eee Sem Ae NNN Ee PRE A EREREE NICO S 
NOTES: 
1. All voltage measurements are referenced to the ground terminal. Terminals not specifically referenced are ieft electricaliy open, 
2. Output sink current is supplied through a resistor to Vcc. 
3. All sense outputs in Low state. 
4. To guarantee a Write into the slowest bit. 
5. Positive current is defined as into the terminal referenced. 
6. Icoc is measured with the Write enable and memory enable inputs grounded, all other inputs at 0.45V, and the outputs open. 
7. Test each input one at a time. 
8. Measured at a delta of 0.5V from the logic level with Ry = 7502, Re = 7502 and C, = 5pF. 
9. Measured with minimum twp. 
10. Measured with minimum twsa. 
TEST LOAD CIRCUIT VOLTAGE WAVEFORM 
Voc 
1K 


PULSE 
GENERATOR | 


WF04280S 


Measurements: Ail circuit delays are measured at 
the +1.5V level of inputs and output. 


Input Pulses 


a L Ro lama hc s a tee ne ee eA Ser are re SNe a A A A As NN I FU md 


| PULSE 
| GENERATOR 


(INCLUDES JIG AND SCOPE CAPACITANCE) 


TCO0631S 


Loading Conditions 
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CDEC TEM A POONER S19 


64-Bit TIL Bipolar RAM (46 x 4) 


Product Specification 


82525, 3101A, 748189 


jem tnt enemies Aue Cnt tk needa tems) RR ml ARON RAL ein NA AAPA etn Hen ttre 


TIMING DIAGRAMS 


Read Cycle 


ADDRESS - 
ae 0" STORED 
Lee AEM STORED 
; TAA rfscene OL 
WF042315 


Address Access Time 


‘focvirienmy nina sea msitanaahnaai snthernes( si86 ot mat Ngesp ates me Sma er tn Ri Sem tine rere tema mRNA emtntmpteNtcntnttentnemrattn pte 


82925, J101A 


WF04301S 


Chip Enabie/Disable Times 


oynannrenenn ee bre meen any tanta mt tte nh alarm net rasan Alam tant ene hate 


748189 


im umcinonunemanmormecacacinusiae \f 
‘ao ¢ 1 OH 
On aaa USLURRION CREM HBT LOAN SV 


WFO43 128 
Chip Enable 


CE ee 0.8V 
a oe er ‘co ni 4 
Bw “4" LEVEL 5 ae om i Hi-Z 
“OvLEVER 
0.5V 
WFOS3218, 


Chip Disable 


embetter ss msm te ate en amine se wm Hn te Siena se nner A Orr Ae go wR i EN Ye erm arama 
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Arsen een ree nae Henan API neaneraC A Ne A Net EAL PEPE TTR eres seen Pata sh nfat etn eres errant ernment Terae fe fatereete=eVAARAORe Arsene MANOR TRH 


Write Cycle 


ADDRESS ME 4 sv 


twso ———-— 


a mers | 


ing | 3 1.5v 
é i “ogy? { 
os eer 
wsc 
cE Ke 1.5V 
= twsa- 
WE 


N HE-Z (748188) 
= Vou 
WFO04335S 


a eemmmeee savas seamen itn antennae tmmirmtonse mans 
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DESCRIPTION 

The 74F189A is a high-speed, 64-bit 
RAM organized as a 16-word by 4-bit 
array. Address inputs are buffered to 
minimize loading and are fully decoded 
on-chip. The outputs are 3-State and are 
in the high-impedance state whenever 
the Chip Select (CE) input is High. The 
outputs are active only in the Read 
mode and the output data is the comple- 
ment of the stored data. 


Ordering information can be found on 
the following page. 


BLOCK DIAGRAM 


ADDRESS 
DECODING 


CHIP 
‘ENABLE 


Voc = (16) 
GND = (8) 
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64-Bit TTL Bipolar RAM 


Objective Specification 


FEATURES 
e Address access time: 15ns max 
e Power dissipation: 4.3mW/bit typ 
e Schottky clamped TTL 
@ One Chip Enable input 
e 1/0 

- Inputs: PNP Buffered 

- Outputs: 3-State 


APPLICATIONS 

e Scratch pad memory 
e Buffer memory 

e Push down stacks 

e Control store 


DATA IN AND OUT 
8D00771S 
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PIN CONFIGURATION 
D, N Package 


TOP VIEW 


Signetics Bipolar Memory Products Objective Specification 


64-Bit TIL Bipolar RAM (16 X 4) -TAFAB9A 


ORDERING INFORMATION 
DESCRIPTION ORDER CODE 


16-pin Plastic DIP 
300mil-wide N74F189A N 


16-pin Plastic Small Outline 
300mil-wide N74F189A D 


ABSOLUTE MAXIMUM RATINGS 


SYMBOL | PARAMETER RATING UNIT 
Supply voltage | -0.5 to +7.0 
Input voltage -0.5 to +7.0 

Vou 


Output voltage 
High -0.5 to +5.5 Voc 


Temperature range 
Operating 
Storage 


0 to +75 
-—65 to +150 


DC ELECTRICAL CHARACTERISTICS 0°C <Ta <+75°C, 4.75V <Voc <5.25V 


LIMITS 


SYMBOL PARAMETER TEST CONDITIONS UNIT 
| Tye® | Max | 


Input voltage” 


[ver [ Gane S«dCOSSCMg msm emtoma——SCSCdESCS~C“‘idSSC(“‘éid CV 


Output voltage 


Voc = 4.75V, Vin, = 2.0V, Vit = 0.8V 
lon = -3.0MA 
lo. = 20mA 


Voc = 5.25V 


he High Vin = 5.5V 
Ne Low . Vin = 0.5V 


Output current 


Voc = 5.25V 
Off-state Vin = 2.0V, 2.4V = Vout = 0.5V BA 
Short circuit Voc = 5.25V mA 


Supply current® 


Capacitance 


| Voc = 5.0V 
Cin Input Vin = 2.0V pF 
Cout Output Vout = 2.0V 


TRUTH TABLE 


DATA OUT 
Read Stored Data 


Write ''0" Hi-Z 
Write ''1" . ( Hi-Z 
Disable Hi-Z 


X= Don't care 
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Signetics Bipolar Memory Products Objective Specification 


64-Bit TIL Bipolar RAM (46 X 4) 7AFA89A 


AC ELECTRICAL CHARACTERISTICS R, = 500Q, C, = 30pF, 0°C <Ta <+75°C, 4.75V< cain" Sinema 5.25V 


[ uits 
SYMBOL PARAMETER UNIT 


Access time 

taa 15 

tce 13 
Chi 
Se erent aero 


Disable time® 

Response time® 
Write 
enable 


Write recovery time 


Write 
a ee ce ee 


Setup and hold time 
twsa? Setup time Write 
Hold time enable Address 
twsp Setup time Write . ; 
Hold time enable Data in . 
twsc Setup time Write SE 
twHc Hold time enable 


Pulse width* 


| tw? | Write enable Et 


NOTES: 
1. All voltage measurements are referenced to the ground terminal. Terminals not specifically referenced are left electrically open. 
2. Output sink current is supplied through a resistor to Voc. 
. All sense outputs in Low state. 
. To guarantee a Write into the slowest bit. 
. Positive current is defined as into the terminal referenced. 
. Icc is measured with the Write enable and memory enable inputs grounded, all other inputs at 0.45V, and the output open. 
. Tast each input one at a time. 
. Measured at a delta of 0.5V from the logic level with Ry = 7502, Re = 750 and C, = 5SpF. 
. Measured with minimum twp. 
. Measured with minimum twsa. 


TEST LOAD CIRCUIT VOLTAGE WAVEFORM 


ALL INPUT PULSES 


Address 
Chip enable 


SCO ON OAS ® 


ames 


PULSE 
GENERATOR 


0 AyA2 Ag 


MEASUREMENTS: 
All circuit delays are measured at the +1.5V level 
PULSE - of inputs and output. 


GENERATOR Input Pulses 


PULSE 
GENERATOR 


(INCLUDES JIG AND SCOPE CAPACITANCE) 
TC00632S 


Loading Conditions 
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Signetics Bipolar Memory Products . Objective Specification 


64-Bit TIL Bipolar RAM (16 x 4) 7AFA89A 


TIMING DIAGRAMS 
Read Cycle Write Cycle 


1.5V “1" STORED 
ADORESS 1.8V 
. ov 


om om oom om om + 3,0 
1.5V 
ov 
twro +] 


twue 


1.5V 


“4" LEVEL 


“O”" LEVEL 


Ail AC parameters are measured at 1.5V unless otherwise specified. 


Chip Disable 
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256-bit TTL Bipolar RAM 


82816 256-bit RAM (256 x 1) 
82LS16 256-bit RAM (256 x 1) 
74S301 256-bit RAM (256 x 1) 
74LS301 256-bit RAM (256 x 1) 


183 


signefics 


Bipolar Memory Products 


DESCRIPTION 

The 82816 is a Read/Write memory 
array which features 3-State outputs for 
optimization of word expansion in bused 
organizations. Memory expansion is fur- 
ther enhanced by full on-chip address 
decoding, 3 Chip Enable inputs and PNP 
input transistors which reduce input 
loading. 


During Write operation, the logical state 
of the output follows the complement of 
the data input being written. This feature 
allows faster execution of Write/Read 
cycles, enhancing the performance of 
systems utilizing indirect addressing 
modes, and/or requiring immediate veri- 
fication following Write cycle. 


The 82S16 has fast Read access and 
Write cycle times, and thus is ideally 
suited in high-speed memory applica- 
tions such as cache, buffers, scratch 
pads, writable control stores, etc. 


Ordering information can be found on 
the following page. 


The 82816 devices are also processed 
to military requirements for operation 
over the military temperature range. For 
specifications and ordering information 
consult the Signetics Military Data book. 


BLOCK DIAGRAM 


82516 
256-Bit TTL Bipolar RAM 


Product Specification 


FEATURES PIN CONFIGURATION 
e Address access time: 50ns max 
e Write cycle time: 50ns max 
e Power dissipation: 1.5mW/bit typ 
© Input loading: -100nA max 


e Output follows complement of 
data input during Write 


e Three Chip Enable inputs 
e On-chip address decoding 
e Output: 3-State 

e Schottky clamped 

e TTL compatible 


D, N Packages 


TOP VIEW 
APPLICATIONS 
e Buffer memory 
e Writable control store 
e Memory mapping 
e Push down stack 
e Scratch pad 


DATA 
BUFFER 


16 x 16 
MATRIX 


OUTPUT 
SENSE AMPLIFIERS BUFFER 
e 
ORESS 
J . 
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Signetics Bipolar Memory Products | Product Specification 


256-Bit TIL Bipolar RAM (256 xX 4) 82S16 


ORDERING INFORMATION 


‘DESCRIPTION ORDER CODE 
16-pin Plastic DIP 
300mil-wide . 
'16-pin Plastic Small Outline 
300mil-wide NSe= 18:0 


ABSOLUTE MAXIMUM RATINGS 


SYMBOL PARAMETER RATING UNIT 


Output voltage 
Vout High (open collector) 


Temperature Range 
Operating 
Storage 


0 to +75 
-65 to +150 


TEST CONDITIONS 


Vcc = Max 
Voc = Min 
Voc = Min, ly =-12mA 
Output voltage” 
Voc = Min 
Vou i lon = -3.2MA 
Voi w° lor = 16MA 


input current® 


Voc = Max 
lie i Vin = §.5V 
hie Vin = 0.45V 
Output current 


Hi-Z state® Vout = 5.5V 
Vout ™ 0.45V 
Short circuit” Voc = Max, Vo = OV 


Supply current® 


loc 
Capacitance 


Cin 
Cout 


TRUTH TABLE 


Read 


Write ''0" 
Write "1" 
Disabled 


*"'0" = All CE inputs Low; ''1"' = One or more CE inputs High. X = Don't care. 
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Signetics Bipolar Memory Products Product Specification 


256-Bit TIL Bipolar RAM (256 X 4) 82516 


AC ELECTRICAL CHARACTERISTICS R;, = 2702, Ro = 6002, C, = 30pF, 0°C < Ta S+ 75°C, 4.75V < Voc <5.25V 


LIMITS 
SYMBOL PARAMETER UNIT 
pe ee | 


Access time 
tan Address Address 40 50 ae 
tcE Chip enable Chip enable 30 40 


Disable time'® 

tcp Output Chip enable 40 

two Valid time Output Write enable 40 

Setup and hold time 

twsa'! Setup time 15 

ia Hold time Write enable Address 5 | 

twsp Setup time “40 

twsc Setup time 10 
Pulse width® 


1. All typical values are at ane 5V, T= = + 25°C. 

2. All voltage values are with respect to network ground terminal. 

3. Test each input one ata time. #2. 

4. Measured with a logic Low storad-and Vy applied to CE,, CEs and CE3. 

5. Measured with a logic High stored. Output sink current is supplied through a resistor to Vcc. 
6 

7 

8 


. Measured with Vij applied to CEy, CE2 and CEs. 
. Duration of the short-circuit should not exceed 1 second. 
. loc is measured with the Write enable and memory enable inputs grounded, all other inputs at 0.45V, and the output open. 
9. Minimum required to guarantee a Write into the slowest bit. 
10. Measured at a delta of 0.5V from Logic Level with R;, = 7502, Ro = 7502 and C, = 5SpF. 
11. Measured with minimum twp. 
12. Measured with minimum twsa. 


TEST LOAD CIRCUIT VOLTAGE WAVEFORM 


ALL INPUT PULSES 


—>| j= 5ns —>| [- 5ns 
WF04270S 


Measurements: 
All circuit delays are measured at the+ 1.5 level of 
inputs and output. 


input Pulses 


L 
(CAPACITANCE INCLUDING 
SCOPE AND JIG) 


| PULSE 
GENERATOR 


Loading Condition 
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Signetics Bipolar Memory Products 


Product Specification 


256-Bit TIL Bipolar RAM (256 X 4) 


82516 


TIMING DIAGRAMS 


ADDRESS 
“0" STORED 


“4" STORED 


taa 
Address Access Time 


“4" LEVEL 
“0” LEVEL 


WF04263S 


Chip Enable Chip Disable 
Read Cycle 


+3.0V 


ADDRESS 
wi = ov 


t 
WHA +3.0V 


Oth aD GD ND aD aD eH eH aD 0 3 —_ | PER De cP DMD en 


ENABLE 


WRITE ENABLE 


> OD HOON OP ONT GM A HEY GO HD EY OP HT) ED MN Gem GAD ED UCD eR Selb HD ea, 


Bo 


fisv Dyy =" 


WF04252S 


NOTES: 
All inputs t-=t = 5ns (10% to 90%) 
Ail AC parameters are measured at 1.5V unless otherwise specified. 


Write Cycle 


A ae en Re ARR TT SAS SA sr 
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MEMORY TIMING DEFINITIONS 


{ce 


tcp 


taa 


twsc 


tWHD 


twp 
twsa 


twsp 


two 


twHC 


tWHA 


Delay between beginning of Chip 
Enable Low (with Address valid) 
and when Data Output becomes 
valid. 

Delay between when Chip Enable 
becomes High and Data Output is 
in off-state. 

Delay between beginning of valid 
Address (with Chip Enable Low) 
and when Data Output becomes 
valid. . 

Required delay between beginning 
of valid Chip Enable and beginning 
of Write Enable pulse. 

Required delay between end of 
Write Enable pulse and end of valid 
input data. 

Width of Write Enable pulse. 
Required delay between beginning 
of valid Address and beginning of 
Write Enable pulse. 

Required delay between beginning 
of valid Data Input and end of Write 
Enable pulse. 

Delay between beginning of Write 
Enable pulse and when Data Out- 
put reflects complement of Data 
Input. 

Required delay between end of 
Write Enable pulse and end of Chip 
Enable. 

Required delay between end of 
Write Enable pulse and end of valid 
Address. 


signetics 


Bipolar Memory Products 


DESCRIPTION 


The 82LS16 is a Read/Write memory 
array which features 3-State outputs for 
optimization of word expansion in bused 


organizations. Memory expansion is fur- 


ther enhanced by full on-chip address 
decoding, 3 Chip Enable inputs and PNP 
input transistors which reduce input 
loading. 


During Write operation, the logical state 
of the output follows the complement of 
the data input being written. This feature 
allows faster execution of Write/Read 
cycles, enhancing the performance of 
systems utilizing indirect addressing 
modes, and/or requiring immediate veri- 
fication following Write cycle. 


The 82LS16 has fast Read access and 
Write cycle times, as well as low power 
requirements and thus is ideally suited in 
high-speed memory applications such 
as cache, buffers, scratch pads, writable 
control stores, where power limitations 
are of major concern. 


Ordering information can be found on 
the following page. 


BLOCK DIAGRAM 


ee — | OATA 
[ware awarens Jo Re 
Cammy ‘BUFFER 
a Ce 


16 « 16 
MATRIX 


82L$16 
256-Bit TIL Bipolar RAM 


Product Specification 


FEATURES 
® Address access time: 40ns max 
e Write cycie time: 45ns max 


e Power dissipation: 
0.98mW/bit typ 


e Input loading: -100uA max 


e Output follows complement of 
data input during Write 


e On-chip address decoding 
e Three Chip Enable inputs 
e Output: 3-State 

e Schottky clamped 

@ TTL compatible 


PIN CONFIGURATION 


D, N Packages 


TOP VIEW 


APPLICATIONS 

© Buffer memory 

@ Writabie control store 
@ Memory mapping 

e Push down stack 

e Scratch pad 


f RIW OWE 


B000761S 
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Signetics Bipolar Memory Products . Product Specification 


256-Bit TIL Bipolar RAM (256 xX 4) | 82LS16 


ORDERING INFORMATION | ay 7 


DESCRIPTION ORDER CODE 


16-pin Plastic DIP 
300mil-wide 


16-pin Plastic Small Outline 
300mil-wide 


N82LS16 N 


N82LS16 D 


ABSOLUTE MAXIMUM RATINGS 


SYMBOL | PARAMETER RATING 
Input voltage +5.5 
A 


Output voltage 
Vout 
T 
TsTG 


High (open collector) 
DC ELECTRICAL CHARACTERISTICS o0°c <Ta <+75°C, 4.75V <Voco <5.25V 


Temperature Range 
Operating 
Storage 


0 to +75 
—65 to +150 


SYMBOL PARAMETER TEST CONDITIONS UNIT 
Min “| Typ’ | Max 


Input voltage? — | creas | 


Vin | Voc = 5.25V a 
Vit Voc = 4.75V él 0.8 Vv 
Vic Voc = 4.75V, lin =-12mA KE -—1.5 
Output voltage” : 
Voc = 4.75V 
Vou High lon = -3.2mMA = V 
VoL Low® lo, = 16mA 0.35 0.45 
input current® 
: Voc = 5.25V 
liq High Vin = 5.5V 
tit Low Vin = 0.45V 
| Output current 
loz Hi-Z state® Vout = 5.5V 
Vout = 0.45V 
los Short circuit” Voc = 5.25V, Vo = OV 
Supply current® 
loc Voc = 5.25V 
Capacitance 
Voc = 5.0V 
Cin Input Vin = 2.0V pF 
Cout Output Vout = 2.0V 


TRUTH TABLE 


Read 


Write ''0"' 
Write ''1"' 
Disabled 


*"0" = All CE inputs Low; ''1''=One or more CE inputs High. X = Don't care. 
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Signetics Bipolar Memory Products Product Specification 


256-Bit TTL Bipolar RAM (256 xX 4) 82LS16 


AC ELECTRICAL CHARACTERISTICS R;, = 2702, Re = 6002, C, = 30pF, 0°C < Ty <+75°C, 4.75V <Voo © 5.25V 


LIMITS 
SYMBOL PARAMETER TO UNIT 
jormmee | vommmeren | vo | moe Typ’ | 


Access time 


taa Address Output Address 40 
toe Chip enable Output Chip enable 25 


Disable time'® 


tcp Output Chip enable 
two Valid time Output Write enable 


Setup and hold time 


Setup time , 
Setup time ‘ ; 25 

Css fe [eee ee 
Setup time 


Pulse width® 


| twit | Wrteenabio | CTC‘ ts 
NOTES: 
1. All typical values are at Voc = SV, Ta = + 25°C. 
All voltage values are with respect to network ground terminal. 
Test each input one at a time. 
Measured with a logic Low stored and Vy applied to CE,, CE. and CE. 
Measured with a logic High stored. Output sink current is supplied through a resistor to Voc. 
Measured with Vii applied to CE,, CE2 and CE3. 
. Duration of the short-circuit should not exceed 1 second. 
loc is measured with the Write enable and memory enable inputs grounded, all other inputs at 0.45V, and the output open. 
. Minimum required to guarantee a Write into the slowest bit. 
10. Measured at a delta of 0.5V from Logic Level with R, = 7502, Re = 7502 and C, = SpF. 
11. Measured with minimum twp. 
12. Measured with minimum twsa. 


TEST LOAD CIRCUIT VOLTAGE WAVEFORM 


OPNOADRON 


v : ALL INPUT PULSES 
cc +3. 


: 1K 
PULSE 
GENERATOR 
1K 
+ 5.0V a boas | a 
Ba . 
PULSE 5 
GENERATOR : 
i 
PULSE : 
GENERATOR : 


+ 


10% 
90% 


-—~| jo 5ns 
WF042708 


Measurements: 
All circuit delays are measured at thet 1.5 level of 


(CAPACITANCE \ eee ' 
NCLUDING 
i SCOPE AND JQ) input Pulses 


Loading Condition 
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Signetics Bipolar Memory Products 


Product Specification 


256-Bit TIL Bipolar RAM (256 X 4) 


821L$16 


TIMING DIAGRAMS 


AOORESS 
“0” STORED 


“1" STORED 


taa 
Address Access Time 


“1” LEVEL 
“0” LEVEL 


WF04263S 


Chip Enable Chip Disable 
Read Cycle 


Bo 


wF04252S 
NOTES: 


All inputs t, = t;= 5ns (10% to 90%) 
All AC parameters are measured at 1.5V unless otherwise specified. 


Write Cycle 
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MEMORY TIMING DEFINITIONS 


tce 


tcp 


taa 


twsc 


tWHD 


twp 
twsa 


twspb 


two 


tWwHc 


tWHA 


Delay between beginning of Chip 
Enable Low (with Address valid) 
and when Data Output becomes 
valid. 

Delay between when Chip Enable 
becomes High and Data Output is 
in off-state. 

Delay between beginning of valid 
Address. (with Chip Enable Low) 
and when Data Output becomes 
valid. - . 

Required delay between beginning 
of valid Chip Enable and beginning 
of Write Enable pulse. 

Required delay between end of 
Write Enabie pulse and end of valid 
input. data. 

Width of Write Enable pulse. 
Required deiay between beginning 
of valid Address and beginning of 
Write Enable pulse. | 
Required delay between beginning 
of valid Data Input and end of Write 
Enable pulse. . 

Delay between beginning of Write 
Enable pulse and when Data Out- 
put reflects complement of Data 
Input. 

Required delay between end of 
Write Enable pulse and end of Chip 
Enable. 

Required delay between end of 
Write Enable pulse and end of valid 
Address. 


Signetics 


Bipolar Memory Products 


DESCRIPTION 


The 74S301 is a Read/Write memory 
array which features an Open Collector 
output for optimization of word expan- 
sion in bused organizations. Memory 
expansion is further enhanced by full on- 
chip address decoding, 3 Chip Enable 
inputs and PNP input transistors, which 
reduce input loading. 


The additional feature of output blanking 
during Write (Do terminal High) permits 
Do and Din terminals to share a com- 
mon 1/O line to reduce system intercon- 
nections. These devices have fast Read 
access and Write cycle times, and thus 
are ideally suited in high speed memory 
applications such as cache, buffers, 
scratch pads, writable control stores, 
etc. 


Ordering information can be found on 
the following page. 


BLOCK DIAGRAM 


74$301 
—- 256-Bit TTL Bipolar RAM 


Product Specification 


PIN CONFIGURATION 
D, N Packages 


FEATURES 

e Address access time: 50ns max 
e Write cycle time: 55ns max 

e Power dissipation: 1.5mW/bit typ 
e input loading: -100”uA max 

e Output blanking during Write 

e On-chip address decoding 

e Schottky clamped 

e TTL compatible 

e Three Chip Enable inputs 

e Output: Open Collector 


TOP VIEW 


APPLICATIONS 

e Buffer memory 

e Writable control store 
e Memory mapping 

e Push down stack 

e Scratch pad 


WRITE AMPLIFIERS [“—— 


1 

AD- 
DRESS 

BUFFER =p =: 


1:16 
(X) 
DECODER 


16 


SENSE AMPLIFIERS 
ORESS 
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Signetics Bipolar Memory Products . Product Specification 


256-Bit TTL Bipolar RAM (256 xX 4) 74S301 


ORDERING INFORMATION 


DESCRIPTION ORDER CODE 
16-pin Plastic DIP 
300mil-wide N74S301 N 
16-pin Plastic Small Outline . 
300mil-wide N74S301 D 


ABSOLUTE MAXIMUM RATINGS 


SYMBOL PARAMETER 


Output voltage 
High (open collector) +5.5 Voc 


Temperature Range 
Operating 0 to +75 
Storage ~65 to +150 


SYMBOL PARAMETER : UNIT 
[in| tye! | Max 


input voltage 


Vit Voc = 4.75V 7 
Vin Voc = 5.25V ‘ 
Vic Voc = 4.75V, lin = -12mA 


Output voltage 


Voc = 4.75V 4 
VoL Low® lo. = 16mA vo 
| | Voc = 5.25V 
tie | Vit. * 0.45V pA 
liq Vin = 2.7V 


Output current 


Supply current® | 


Capacitance 


Cin 
Cour 


TRUTH TABLE 


| Move | sce | we 


Read Stored Data 

Write "0" 1 

Write '"1" 1 
Disabled 1 


*"Q"' = Ail CE inputs Low: ''1"' = One or more CE inputs High. 
X = Don't care. 


November 1986 194 


Signetics Bipolar Memory Products Product Specification 


256-Bit TIL Bipolar RAM (256 X 4) 745304 


AC ELECTRICAL CHARACTERISTICS R, = 270, Ro = 6002, C, = 30pF, 0°C <Ty<+75°C, 4.75V <Voco < 5.25V 
LIMITS 


Disable time’ 


tcp Output Chip enable 
two Valid time Output Write enable 


Setup and hold time 
twsa"! Setup time Write 
tWHA Hold time enable Address 
twsp Setup time Write 
Hold time enable Data in 
twsc Setup time Write 
tWwHc Hold time enable 
Pulse width® 
Write enable 
NOTES: 


1. All typical vaiues are at Voc-= BV, Ta = + 25°C. 

2. All voltage values are with respect to network ground terminal. 

3. Test each input one at a time. . 

4. Measured with a logic Low stored. and Vy, applied to CE,, CEs and CE3. 

5. Measured with a logic High stored. Output sink current is supplied through a resistor to Vcc. 
6 

7 

8 


. Measured with Vi applied to CE,, CE, and CEs. 
. Duration of the short-circuit should not exceed 1 second. 
. loc is measured with the Write enable and memory enable inputs grounded, all other inputs at 0.45V, and the output open. 
9. Minimum required to guarantee a Write into the slowest bit. 
10. Measured at a delta of 0.5V from Logic Level with Ry = 7502, Re = 750Q and C, = 5pF. 
11. Measured with minimum twp. 
12. Measured with minimum twsa. 


TEST LOAD CIRCUIT | : | VOLTAGE WAVEFORM 


Veo ALL INPUT PULSES 
+3.0V —-—-—-— 


= Ri WF04270S 
acteeaten MEASUREMENTS: 

oe ATOR . All circuit delays are measured at the+ 1.5 level of 
Cy inputs and output. 


(CAPACITANCE INCLUDING 


SCOPE AND JIG) Input Pulses 


enor 
enor : 


TC00621S 


Loading Condition 
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Signetics Bipolar Memory Products 


256-Bit TTL Bipolar RAM (256 x 4) 


Product Specification 


748301 


TIMING DIAGRAMS 


ADDRESS 
“oO” STORED 


“1” STORED 
tan 
Address Access Time 


“O” LEVEL 


WF04263S 


Chip Enable Chip Disable 
Read Cycle 


ADDRESS 


ENABLE 


WRITE ENABLE 


2S EMD PTD 0 DED OD ED Oe OD OY Oe OD 5D OD ED OD ED ED OD ED ON 


Do IN oe 1G" 


eS Se eee mee arm ees! Vie 


Vou 


WF04252S 
NOTES: 


All inputs t, = ts = 5ns (10% to 90%) 
All AC parameters are measured at 1.5V unless otherwise specified. 


Write Cycle 
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MEMORY TIMING DEFINITIONS 


tce 


tcp 


taa 


twsc 


tWHD 


twp 
twsa 


twsp 


two 


tWHC 


tWHA 


Delay between beginning of Chip 
Enable Low (with Address valid) 
and when Data Output becomes 
valid. 

Delay between when Chip Enable 
becomes High and Data Output is 
in off-state. 

Delay between beginning of valid 
Address (with Chip Enable Low) 
and when Data Output becomes 
valid. 

Required delay between beginning 
of valid Chip Enable and beginning 
of Write Enable pulse. 

Required delay between end of 
Write Enable pulse and end of valid 
input data. | 
Width of Write Enable pulse. 
Required delay between beginning 
of valid Address and beginning of 
Write Enable pulse. 

Required delay between beginning 
of valid Data Input and end of Write 
Enable pulse. 

Delay between beginning of Write 
Enable pulse and when Data Out- 
put reflects complement of Data 
Input. 

Required delay between end of 
Write Enable pulse and end of Chip 
Enable. 

Required delay between end of 
Write Enabie pulse and end of valid 
Address. 


Signetics 


Bipolar Memory Products 


DESCRIPTION 


The 74LS301 is a Read/Write memory 
array which features an Open Collector 
output for optimization of word expan- 
sion in bused organizations. Memory 
expansion is further enhanced by full on- 
chip address decoding, 3 Chip Enable 
inputs and PNP input transistors, which 
reduce input loading. 


The additional feature of output blanking 
during Write ( Do terminal High ) permits 
Do and Diy terminals to share a com- 
mon I/O line to reduce system intercon- 
nections. These devices have fast Read 
access and Write cycle times, and thus 
are ideally suited in high-speed memory 
applications such as cache, buffers, 
scratch pads, writable control stores, 
etc. 


Ordering information can be found on 
the following page. 


BLOCK DIAGRAM 
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16 x 16 
MATRIX 


SENSE AMPLIFIERS | 


6 
i 1:16 (Y) DECODER 


a este A a A Rr NN Ne rere NAA ee tn en meena nensteerrr as ete rere ener 


74LS$301 


256-Bit TIL Bipolar RAM 


Product Specification 


FEATURES 

e Address access time: 40ns max 

e Write cycle time: 45ns max 

e Power dissipation: 0.98mW/bit 
typ 

e Input loading: -100uA max 

e Output blanking during Write 

e On-chip address decoding 

@ Schottky clamped 

e TTL compatible 

e Three Chip Enable inputs 

e Open Collector output 


APPLICATIONS 

® Buffer memory 

e Writable control store 
e Memory mapping 

e Push down stack 

e Scratch pad 


| Di} DATA 
| WRITE AMPLIFIERS [——] INPUT O DIN 
— Oi |BUFFER 


pene iy.’ 


RIW —O WE 


CE; 
CY) 
ac 
. O 
ela O CEs 
OuTPUT 
BUFFER 0 Do 
BDOCEB1S 
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PIN CONFIGURATION 


D, N Packages 


TOP VIEW 
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Signetics Bipolar Memory Products Product Specification 


256-Bit TIL Bipolar RAM (256 x 4) | he 74L$304 


ORDERING INFORMATION 


DESCRIPTION | ORDER CODE | 
16-pin Plastic DIP 
300mil-wide | N74LS301 N 
16-pin Plastic Small Outline . 
300mil-wide N74LS301 D 


ABSOLUTE MAXIMUM RATINGS 


Voc Supply voltage 


Ta 


Output voltage 
Vout High (open collector) 


Temperature Range 
Operating 
Storage 


0 to +75 
-~65 to +150 


| sta 


DC ELECTRICAL CHARACTERISTICS 0°C <T, <+75°C, 4.75V < Voc <5.25V 


| LIMITS | 
SYMBOL PARAMETER TEST CONDITIONS ae UNIT 
| min |. typ | Max 
_ Input voltage? 
ViL Low Voc = 4.75V ie 0.8 Vv 
Vin High | Voc = 5.25V 2.0 : 
Vic Clamp? | Voc = 4.75V, lin =-12mA ~1.2 


Output voltage 


| Voc = 4.75V 
Vo. Low? lo. = 16mA 0.45 vo 
Input current? | 


Voc = 5.25V 
hie | Low Vit = 0.45V ~100 A 
ly High Vin = 2.7V 25 


Output current 


Supply current® 


2 rae 0 


Capacitance 
Vcc = 5.0V 
Input Vin = 2.0V pF 
Output Vout = 2.0V 


Cin 
; Cout 


TRUTH TABLE 


Read 
Write ''0" 
Write '1"' 
Disabled 


*"Q" = All CE inputs Low: ''1"' = One or more CE inputs High. 
X = Don't care. 
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Signetics Bipolar Memory Products Product Specification 


256-Bit TTL Bipolar RAM (256 x 4) 74LS301 


AC ELECTRICAL CHARACTERISTICS R, = 2702, Ro = 6002, C, = 30pF, 0°C < ame ane <+75°C, 4.75V <Voc <5.25V 


Puts | 
ee pwn | tye! [mex | 
Access time 
taa Address Output Address 30 
toe Chip enable Output Chip enable 15 


Disable time'° 


Output Chip enable 15 
Valid time . Output Write enable 30 


Setup and hold time 


Setup time : 
Setup time ‘ ‘ 15 
Setup time 


Pulse width® 
oe ewe ee 


. All typical values are at Voc = 5V, Ta = + 25°C. 

. All voltage values are with respect to network ground terminal. 

. Test each input one at a time. 

Measured with a logic low stored and Vi, applied to CE,, CE. and CE3. 

Measured with a logic high stored. Output sink current is supplied through a resistor to Voc. 
Measured with Vi applied to CE,, CEs and CE, 

. Duration of the short-circuit should not exceed 1 second. 

. Ico is measured with the Write enable and memory enable inputs grounded, all other inputs at 0.45V, and the output open. 
. Minimum required to guarantee a Write into the slowest bit. 

10. Measured at a delta of 0.5V from logic levels with R; = 7502, Ro = oc and C, = 5pF. 

11. Measured with minimum twp. 

12. Measured with minimum twsa. 


TEST LOAD CIRCUIT VOLTAGE WAVEFORM 


SYMBOL 


COONBHAwWN = 


ALL INPUT PULSES 


ov 


+3.0V 10% 


90% 
ov -—— 


—o] |< Ens —o} je Sng 
WF04270S, 


MEASUREMENTS: 

All circuit delays are measured at the+ 1.5 level of 
L inputs and output. 

(CAPACITANCE INCLUDING 

4 SCOPE AND JIG) 


Input Pulses 


Loading Condition 
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Product Specification 


256-Bit TTL Bipolar RAM (256 x 1) 


74LS301 


TIMING DIAGRAMS 


AODRESS 
“0” STORED 


“1” STORED 


taa 
Address Access Time 


“1” LEVEL 
“0” LEVEL 


WF04263S 


Chip Enable Chip Disable 
Read Cycle 


ADDRESS 


WHA... + 3.0V 


WRITE ENABLE 


Do 
WF042528 
NOTES: 


Ail inputs t, = ts = 5ns (10% to 90%) 
All AC parameters are measured at 1.5V unless otherwise specified. 


Write Cycle 
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MEMORY TIMING DEFINITIONS 


tce 


tcp 


taa 


Delay between beginning of Chip 
Enable Low (with Address valid) 
and when Data Output becomes 
valid. 
Delay between when Chip Enable 
becomes High and Data Output is 
in off-state. 

Delay between beginning of valid 
Address (with Chip Enable Low) 
and when Data Output becomes 
valid. 
Required delay between beginning 
of valid Chip Enable and beginning 
of Write Enable pulse. 

Required delay between end of 
Write Enable pulse and end of valid 
input data. 

Width of Write Enable pulse. 
Required delay between beginning 
of valid Address and beginning of 
Write Enable pulse. 

Required delay between beginning 


of valid Data Input and end of Write 


Enable pulse. 

Delay between beginning of Write 
Enable pulse and when Data Out- 
put reflects complement of Data 
Input. 

Required delay between end of 
Write Enable pulse and end of Chip 
Enable. 

Required delay between end of 
Write Enable pulse and end of valid 
Address. 


Byte-Organized RAM 


82S09/82S09A 576-bit TTL Bipolar RAM (64x 9) ............ 203 
82819 576-bit TTL Bipolar RAM (64x 9) ............ 207 
82S212/82S212A 2304-bit TTL Bipolar RAM (256x9).......... 211 


8X350 2048-bit TTL Bipolar RAM (256 x 8) .......... 215 


Signetics 


Bipolar Memory Products 


DESCRIPTION 


The organization of this device allows 
byte storage of data, including parity. 
Where parity is not monitored, the ninth 
bit can be used as a tag or status 
indicator for each word stored. Ideal for 
scratch pad, push down stacks, buffer 
memories, and other internal memory 
applications in which cost and perfor- 
mance requirements dictate a wide data 
path in favor of word depth. 


The 82S09/09A features Open Collector 
outputs, Chip Enable input, and a very 
low current PNP input structure to en- 
hance memory expansion. 


Ordering information can be found on 
the following page. 


The 82S09 and 82S09A devices are 
also processed to military requirements 
for operation over the military tempera- 
ture range. For specifications and order- 
ing information consult the Signetics Mil- 
itary Data Book. 


BLOCK DIAGRAM 


ADDRESS } 
BUFFER 


1 


Ad 62S 
: 9:36 MUX 
NN eee P ; wl 


1 
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82509 


82S09A 


5/76-Bit TTL Bipolar RAM 


Product Specification 


FEATURES 

e Address access time: 
- N82S09: 45ns max 
~ N82S09A: 35ns max 

e Write cycle time: 


- N82S09/09A: 45ns max 
e Power dissipation: 1.3mW/bit typ 
e Input loading: -100uA max 
e On-chip address decoding 


e Schottky clamped 
e Fully TTL compatibie 


e Output is non-blanked during 


Write 


@ One Chip Enable input 


¢ Outputs: Open Collector 


APPLICATIONS 

e Buffer memory 

e Control register 
e FIFO memory 

@ Push down stack 
© Scratch pad 


16 x 36 
MATRIX 


ml 


203 


INPUT } = ee =< | CONTROL 5 WE 
BurFER [—)|___WRITEAMPL Loic |*—°WE 


« 
uw 
ui. 
irs 
> 
3) 
~ 
P=] 
a. 
7 
= 
o 


PIN CONFIGURATIONS 


[oor 


N Package 


TOP VIEW 


ODOURS 


A Package 


[eee ee ena a ee ee Be eee 


CD12590S 
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576-Bit TIL Bipolar RAM (64 X 9) | 82S09, 82S09A 


ORDERING INFORMATION 


ua a a aS eo eernaemsetrnemaenier ren raaasatreraaes at 2 nce reneenaenemenratene tannenaterper eran et ALen ner 


DESCRIPTION | ORDER CODE 


28-pin Plastic DIP 


600mil-wide N82S09 N » N82S09A N 


28-pin Plastic Leaded Chip Carrier 


450mil-square N82S09 A: N82S09A A 


ABSOLUTE MAXIMUM RATINGS 


SYMBOL PARAMETER 
Supply voltage 


RATING UNIT 


oe oe 


0 to +75 
-65 to +150 


Input voltage 


Output voltage 

High 

Temperature Range 
Operating 
Storage 


Do ELECTRICAL CHARACTEF ERISTICS 0°C <T, <+75°C, 4.75V <Voc <5.25V 


[rete etm tae maamnna 


{ 

LIMITS 

| SYMBOL PARAMETER TEST CONDITIONS | 1 UNIT 
a . in ve 

| input voltage’ | 

by Voc = 4.75V 

1 Vay Voc = 5.25V 2.0 Vv 
Vic Voc = 4.75V Min, ly = —-12mA 


__Gutput voltage’ 
VoL lowe” Voc = 4.75V, 0.5 Vv 
Seiler esa Oe 8.0mA 
He Low Ws O45V0 OO” 0.45V ~100 
lw High VIN = 55 5.5V 25 
Output current 


loLk | Leakage* | Voc = 5.25V, Vour = 5.5V | 40 pA 
es seilaraenen cms eens ceasing ae naa pn = 
Voc = 5.25V | | 190 mA 


Supply current” 


Voc = 5.0V 
Vin = 2.0V 5 pF 
Vout = 2.0V . 8 


Reter to notes on next page. 


TRUTH TABLE 


Read 
Write ''0"' 
Write "i" 
Disabled 


xX = Don't care 
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ae caLiratipt ir taend or eaeettemasee tadaedeanureiealpheictnatcchcediteditind dactediod son Lacedioaeiesaeaiieedt rosasenmersuicten mente ctor oncaicacee insta aries tentadiadhateedcee eeataeR ee cana RR ER ET en eet eee 


9/6-Bit TIL Bipolar RAM (54 x 9) 82509, 82509A 


ap COL REIT LAA IRD PORE ESOT OR ETE AN SEDO OED NS SCENE ANSI PA ROSS DON ON HAA I Na 6 MONO APOE See CREED PO AOE LA ARAN 3 OUR SA Pt 


_|_ Chip enable 
Disable time? 


Output Chip ae 
Valid time Output _ Write enable | 


Setup and hold time 


Address 


Setup time Write 
Hold time enable 


Setup time Write 
Hold time enable 


ee. Setup time Write 
WHC Hoid time enable 


Pulse width® 


| tw"? | wete enable | iri _ | tel ft te | 
NOTES: 

1. Ail voltage values are with respect to network ground. 

2. Test eacn input one at a time. 

3. Measured with the logic iow stored. Output sink current is applied through a resistor to Voc. 

4, Measured with Vi applied to CE. 

5. loc is measured with the Write enable and chip enable input grounded, ail other inputs at 0.45V, and the outputs open. 

6. Minimum required to guarantee a Write into the slowest bit. 

7. The operating ambient temperature ranges are guaranteed with transverse air flow exceeding 400 linear feet per minute and a 2-rninuie warm-up. 
8 

9 

0 


. Measured at a delta of 0.5V from Logic Levei with Ry = 75082, Re = 750Q and C, = 5pF. 
. Measured with minimum typ. 


10. Measured with minimum tywsa. 

TEST LOAD CIRCUIT VOLTAGE WAVEFORM 
+3.0V-—--—— 

EES 7 

GENERATOR 
TON wn : BONY emensemsame 
OV— —- + 
OD Yee —>| [~~ ns ~ ee 


WI0428CS 


input Pulses 


erence i mame mnt ems AMARA eT UE NE NOOR Rm NATAL NA an tn era pe A mde 


f PULSE | 
GENERATOR } 


(CAPACITANCE INCLUDING 
~~ SCOPE AND JIG) 


7 
ae 
| 


All resistors values are typicai and in otms. 


Loading Condition 


—— | : 

| 

| 
| 
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I AraAROLACHOETNROREI 


576-Bit TTL Bipolar RAM (64 x 9) 


Product Specification 


82509, 82S09A 


TIMING DIAGRAMS 


areas mene anemypiy Arc asap eet TORENT mAs steetenEn ee NRHA RRR RIT A neem TN she ete NYRR A A RR Sey EN POT en ANP ey ERP er cern 


ADDRESS 1.5V 
eee, 7 Se _“0” STORED 
6 F isv | 
as 2 7 “4” STORED 
ets 
WF04501S 
Read Cycie 


+3.0V 


CHIP ENABLE 


Vou 


Address Access Time 
Chip Enable/Disable Times 


TEAR a MD shan anette rea eeerenreshttin errant \/N mene ih i eet senenesienen 2 RRR r/R Ue Ct AO tr 


anacr _ + 3.0V 
ADDRESS E 1.5V 
OV 
—— = twsp- meee | "WHA — 
7A oD CON SRE wR COED { - . - . om oman ames + 3.0Y 
in | etsy pe 4 ¥ 1.5V 
i a t ~<a mt ft sedeoreene 
PRE n Gir em Veter mee WHO +3.0V 
CHIP ENABLE Kk 1.5 | ia 
\ str ov 
ed WA ° Se a ee ee een | em - twae oe} 
WRITE ENA ‘ELE K 1.5V f 1.5V 
_, OE CA Ce en Ce RN EOE MR 
In = eg” ; 
ee ee he eo sg ey po RAE TF Voc 
On lpg = 4” 


WFO4521S 


Write Cycle 
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MEMORY TIMING DEFINITIONS 

tce Delay between beginning of Chip 
Enable Low (with Address valid) 
and when Data Output becomes 
valid. 

taa Delay between beginning of valid 
Address (with Chip Enable Low) 
and when Data Output: becomes 
valid. 

twsc Required delay between beginning 
of valid: ‘Chip Enable and beginning 
of Write Enable pulse. 

twHD Required. delay between end of 
Write’'Enable pulse and oI of valid 
input: data. 

twp Width :of, Write Enable ules. 

twsa Required delay between beginning 
of valid Address and beginning of 
Write Enable pulse. 

twsp Required delay between beginning 
of valid:Data Input and end of Write 
Enable. pulse: 

two Delay between beginning of Write 
Enable pulse and when Data Out- 
put goes High (blanks). 

twHc Required delay between end of 
Write Enable pulse and end of Chip 
Enable. 

tWHA Required delay between end of 
Write Enable pulse and end of valid 
Address. 

twr Delay between end of Write Enable 
pulse and when Data Output be- 
comes valid. (Assuming Address 
still valid.) 

twa Delay between beginning of Write 
Enable pulse and when Data Out- 
put reflects complement of Data 
Input. 


Signet 


Bipolar Memory Products 


DESCRIPTION 


The organization of this device allows 
byte storage of data, including parity. 
Where parity is not monitored, the ninth 
bit can be used as a tag or status 
indicator for each word stored. Ideal for 
scratch pad, push down stacks, buffer 
memories, and other internal memory 
applications in which cost and perfor- 
mance requirements dictate a wide data 
path in favor of word depth. 


The 82819 features Open Collector out- 
puts, Chip Enable input, and a very low 
current PNP input structure to enhance 
memory expansion. 


During Write operation, the 82S19 out- 
put goes to a "1". 


Ordering information can be found on 
the following page. 


BLOCK DIAGRAM 


ADDRESS 1:16 
sureen [> DECODER 


INPUT 
eurren [—V WRITE AMPL 
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576-Bit TTL Bipolar RAM 


Product Specification 


FEATURES 

e Address access time: 35ns max 
e Write cycle time: 45ns max 

e Power dissipation: 1.3mW/bit typ 
e Input loading: -100uA max 

e On-chip address decoding 

e Schottky clamped 

e Fully TTL compatible 

® One Chip Enable input 

e Output is blanked during Write 
e Outputs: Open Collector 


APPLICATIONS 

e Buffer memory 

e Control register 
e FIFO memory 

e Push down stack 
e Scratch pad 


= 
vu 
m4 


: 


>e 
m 

lib z 7 OUTPUTBUFFER | 
m 
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PIN CONFIGURATIONS 
N Package 


TOP VIEW 


A Package 


Signetics Bipolar Memory Products —_ Product Specification 


576-Bit TIL Bipolar RAM (64 x 9) | 82519 


ORDERING INFORMATION 


DESCRIPTION ORDER CODE 
28-pin Plastic DIP 
600mil-wide 
28-pin Plastic Leaded Chip Carrier NB2S19 A 
450mil-square 
ABSOLUTE MAXIMUM RATINGS 


SYMBOL PARAMETER RATING UNIT : 


Output voltage 
High Voc 


Temperature Range 
Operating 
Storage 


0 to +75 
-65 to +150 


DC ELECTRICAL CHARACTERISTICS 0°C <T, <+75°C, 4.75V <Voc <5.25V 


_ LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 


input voltage 


Vit Vcc = 4.75V 0.8 
Vin i , Voc = 5.25V Vv 
Vic 2 Voc = 4.75V, lin =-12mA ~1.5 


Output voltage 


VoL Low? Voc = 4.75V, V 
lo. = 8.0mMA 


hie Low | Vin = 0.45V | 
hi High Vin = 5.5V 


Output current 


Supply current®5 


lo Ee ee _ Yoo = 5.25V 


Capacitance 


Cin 
Cour 
Refer to notes on next pages. 


TRUTH TABLE 


Read Stored Data 


Write ''O" 1 
Write "1" 1 
Disabled | 


X = Don't care 
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576-Bit TIL Bipolar RAM (64 x 9) 82S$19 


AC ELECTRICAL CHARACTERISTICS R, =6002, Rz = 9002, C, = 30pF, o°C < ani Sen <+75°C, 4.75V <Voco <5.25V 


PTs 
a einai win [tye [wx | 


tan Address 35 

toe Chip enable 25 
Disable time Chip enable 25 
Valid time Write enable s. 
Write recovery time Write enable 


Setup and hold time 
8 
twsa Setup time rss ee 
tWHA Hold time 
twsp Setup time 
twsc Setup time 


Pulse width® 


a i tai enh shernirorinctecteatreoteencinar 
| tw? | wito orale TT 


NOTES: 
1. All voltage values are with respect to network ground terminal. 
. Test each input one at a time. 
. Measured with a logic low stored and V, applied to CE,, CE. and CE3. 
. Measured with Vi, applied to 
. lc¢ is measured with the Write enable and chip enable inputs grounded, all other inputs at 0.45V, and the outputs open. 
. Minimum required to guarantee a Write into the slowest bit. 
. The operating ambient temperature ranges are guaranteed with transverse air flow exceeding 400 linear feet per minute and a 2-minute warm-up. 
. Measured with minimum twp. 
. Measured with minimum twsa. 


TEST LOAD CIRCUIT VOLTAGE WAVEFORM 


HOON AAA DWN 


ALL INPUT PULSES 


PULSE 
GENERATOR 
+5.0V 1K 
° > 5ns 


nt Input Pulses 


Cy 


(CAPACITANCE INCLUDING 
SCOPE AND JIG) 


¥C00721S 


All resistors values are typical and in ohms. 


Loading Condition 
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Product Specification 


576-Bit TIL Bipolar RAM (64 X 9) 


82819 


TIMING DIAGRAMS 


“0” STORED 


+ 1.5V 
| MN “1” STORED 


tea 


Read Cycle 


CHIP ENABLE 


Address Access Time 
Chip Enabie/Disable Times 


ov 


Fae ann ane. +3.0V 
1.5V 
: ov 


a +3.0V 
CHIP ENABLE 
ov 


WRITE ENABLE 
gm t wo >| 


* wR 


Chip Enabie/Disable Times 


Write Cycle 


November 11, 1986 210 


MEMORY TIMING DEFINITIONS 
tce 


tcp 


taa 


twsc 


tWHD 


twp 
twsa 


twsp 


two 


twHc 


tWHA 


twr 


Delay between beginning of Chip 
Enable Low (with Address valid) 
and when Data Output becomes 
valid. 

Delay between when Chip Enable 
becomes High and Data Output is 
in off-state. 

Delay between beginning of valid 
Address (with Chip Enable Low) 
and when Data Output becomes 
valid. 

Required delay between beginning 
of valid Chip Enable and beginning 
of Write Enable pulse. 

Required delay between end of 
Write Enable pulse and end of valid 
input data. 

Width of Write Enable pulse. 
Required delay between beginning 
of valid Address and beginning of 
Write Enable pulse. 

Required delay between beginning 
of valid Data Input and end of Write 
Enable pulse. 

Delay between beginning of Write 
Enable pulse and when Data Out- 
put goes High (blanks). 

Required delay between end of 
Write Enable pulse and end of Chip 
Enable. 

Required delay between end of 
Write Enable pulse and end of valid 
Address. 

Delay between end of Write Enabie 
pulse and when Data Output be- 
comes valid. (Assuming Address 
still valid.) 


signetics 82$212 
82S8212A 
2304-Bit TTL Bipolar RAM 


. Product Specification 
Bipolar Memory Products 


DESCRIPTION | Soccer PIN CONFIGURATIONS 


The organization of the 82S212 and - Inputs: PNP Buffered ee NGBasiade. = | 


82S212A allows byte wide storage of ; 
data, including parity. Where parity is not ~ Outputs: 3-State 
required, the ninth bit can be used as a APPLICATIONS 
tag for each word stored,. The 825212 
and 82S212A are ideal for scratch pad, 
push down stacks, buffer memories, and ® Buffer storage 

other internal memory applications in © Writable control store 
which space and performance require- 

ments dictate a wide data path in favor TYPICAL / O STRUCTURE 


of word depth. 


e Cache memory 


Data inputs and outputs are common *o 


(common |/O) with separate output dis- 
able (OD) line that allows ease of Read/ ' 3K 70 
Write operations using a common bus. 


DISABLE 


| 

| 

Ordering information can be found on | 
the following page. ey TOP VIEW | 
| 

| 

| 

| 

| 


The 82S212 and 82S212A devices are > - | cnoroeas 
also processed to military requirements at 


for operation over the military tempera- 

ture range. For specifications and order- 

ing information consult the Signetics Mil- = > 
itary Data Book. a = Se 


FEATURES ig Sax 
e Address access time: =” 
- N82S212: 45ns max = 


~ N82S212A: 35ns max _ 
e Power dissipation: 0.3mW/bit typ 
e Schottky clamped TTL 
e One Chip Enable input 


TCON701S 


€0126005 


BLOCK DIAGRAM Meas acet 


mane head ender eee tetehreEe oh Pater eet A UA LOR POCO Aree enn re th tenn er A AA AAO A A Ne NARA A Ann rr Hm 


MEMORY CELL MATRIX 
32 x 72 = 2304 


1 OF 8( x 9) 
READIWAITE CIRCUITS 


CONTROL i 
LOGIC 


Do By Dg Dg Dg Ds Dg Dz Dg 
BNGNE2ZNS 
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ARS OOS NOAA TORTIE TE ORE 


2304-Bit TTL Bipolar RAM (256 x 9) | 828212, 825212A 


TASTE RT RCRA AMEX TTRN MESES SIS HERES SAAS EE PFGE TE OTE SE ANSARI EE EES TEE IIE NBS REET TRC BOE MICAS LEC PSR APIS OES RPT WENN A TEAR AEE TORS EOC 


ORDERING INFORMATION 


DESCRIPTION ORDER CODE 
22-pin. Plastic: DIP N82S212 N - N82S212A N 
400mil-wide 


28-pin Plastic Leaded Chip Carrier 
450mil-square 


N82S8212 A > N82S212A A 


ABSOLUTE MAXIMUM RATINGS 


SYMBOL. 


PARAMETER 


Supply voltage 


RATING 


input voltage 


Output voltage 
High (open collector) 


Temperature Range 
Operating 0 to +75 
Storage -~65 to +150 


DC ELECTRICAL CHARACTERISTICS 0°C ST, S+75°C, 4.75V <Voco <5.25V 


(oo errant eee po eiinacicosei ei cer dnc 


SYMBOL PARAMETER 


input voitage* 


| Voc = 4.75V | 
Voc = 5.25V 
Voc = 4.7 4.75V, lin = ~12mA 
i lon = -—2mA 2.4 
Voc = 4.75V, lo, = 8.0mA 


—_ MOBY i =100 | pA 
i Vin = 8 5.5V 


Output ¢ current 


loz Hi-Z State CE = High, or OD = High, Voyt = 5.5V 
CE = High or OD = High, Voyr = 0.5V 
los Short circuit*® CE = OD = Low, Vout = OV 


Supply y current” | 
a ee ee ee ee 
Capacitance a pe, RE eT EE TS pe eT 


Dn 
IN/OUT 

Disable output Hi-Z 

Disable R/W Hi-Z 
Write Data in 
Read Data out 


X= Don't care 
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2304-Bit TIL Bipolar RAM (256 X 9) 825212, 82S212A 


AC ELECTRICAL CHARACTERISTICS Rf; = 6002, Ro = 9002, C, = 30pF, 0°C <Ta S+75°C, 4.75V <Veoco <5.25V 


N82S212 N82S212A 


Min | Typ? | Max 
Access time 
Address Output Address 45 35 ns 
__[Addess | ee 


Enabie time 


SYMBOL PARAMETER’ 


tan 


Disable time® || 


D 7 Output _ . Output OD 25 25 aa 
D Output Output Chip enable 2 25 
Pulse width 


ee ee ee snes =e 


Setup and hold time 


Setup time Write Chip enable 5 
Hold time Chip enable Write 5 


Setup time Write Data 5 
Hold time Data Write 


5 | 
Setup time Write Address 5 
Hoid time . Address Write 5 
m | 
5 


nN 


Setup time (from disabled state) Chip enable OD 
Hold time OD Chip enable 


NOTES: 

. The operating ambient temperature ranges are guaranteed with transverse air flow exceeding 400 linear feet per minute and a 2-minute warmup. 
. All voltages are with respect to network ground terminal. 

. All typical values are at Voc = 5V, Ta = + 25°C. 

. Measured on one pin at a time. 

. Duration of log test should not exceed one second. 

. Measured at a delta of 0.5V from Logic Level with Ry = 7509, Ro = 7502 and C, = SpF. 

. log 'S measured with the Write enable and memory enabie inputs grounded, ali other inputs at 0.45V, and the outputs open. 

. Measured with minimum tysa. 

. Measured with minimum twp. 


TEST LOAD CIRCUIT 


mt OHM 


CON Om 


; PuLse | 
GENERATOR 


| pucse | 
| GENERATOR | 
sai Le 
(CAPACITANCE INCLUDING 
SCOPE AND JIG) 


TCO0711S 


All resistors values are typical and in ohms. 


Loading Condition 


re NY A A SRR PN A OAR nn PS re A NE Nc hh 
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Product Specification 


2304-Bit TIL Bipolar RAM (256 X 9) _ 


825212, 82S212A 


py cevet t-te 
Dyy meme j VALID DATA OUT ‘ 
a ; “9” LEVEL 


WF04473S 


. Enabie/Disable 
NOTE: 


Assumes Taa from address to valid data W = High 


ce bt SV 1.5V 
te on 2 + 3.0V 
An 7 1. 
i him —— . : rs aT ov 
t t aaa : 
WSA «4» Leve, WHA all ar 
. Hi-Z oo yt SY iz +3.0V 
I) elaaracaiasmcaaaale n a LEVEL VALID DATA (N fonene, 
bs earteasmannce ov 
t t 
-- wso -~> 
on hichided +3.0V 
Ww 1.5V 1.5V 
ov 
Paar 
WFO44925 
Write Mode 
CAUTION: 


Data Bus conflict can occur with CE =0, apply data source after Top(max.) and remove data 
source before Tog(min.). 
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DESCRIPTION 

The 8X350 bipolar RAM is designed 
principally as a working storage element 
in an 8X305 based system. Internal 
Circuitry is provided for direct use in 
8X305 applications. When used with the 
8X305, the RAM address and data bus- 
es are tied together and connected to 
the IV bus of the system. . 


The data inputs and outputs share a 
common 1/O bus with 3-State outputs. 


Ordering information can be found on 
the following page. 


The 8X350 devices are also processed 
to military requirements for operation 
over the military temperature range. For 
specifications and ordering information 
consult the Signetics Military Data Book. 
FEATURES 

@ On-chip address latches 

e Schottky clamped 

e One Master Enable input 


e Directly interfaces with the 8X305 
bipolar microprocessor with no 
external logic 


e May be used on left or right 
bank 


e Common 1/0: 
~ Inputs: PNP buffered 
- Outputs: 3-State 


BLOCK DIAGRAM 
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8X350 
2K-Bit TTL Bipolar RAM 


Product Specification 


APPLICATIONS PIN CONFIGURATIONS 
® 8X300 or 8X305 working storage 


TYPICAL I/O STRUCTURE 


MEMORY CELL MATRIX 
32 2048 


OUTPUT BUFFERS 


Do 04 D2 030405 0g Dy 
BD000118 
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2K-Bit TIL Bipolar RAM (256 <8) <i . 8X350 


ORDERING INFORMATION 


7 vesorerion | ~ornen 00] 
| Siete 
peas Leaded Chip Carrier 
ABSOLUTE MAXIMUM RATINGS 


SYMBOL PARAMETER RATING UNIT 
Vou 
Vo 
Ta 


Output voltage 


High 
Off-stage 


Temperature range 
Operating 
Storage 


0 to +75 
-65 to +150 


LIMITS 
TEST CONDITIONS 
min | tye | Max 


Voc = 4.75V 
Voc = 5.25V 
Voc = 4.75V, lin =-12mMA 


Voc = 4.75V 
lo = 9.6mA 
lon =—2mA 


input current 


Output current 


hit Low Vin = 0.45V 
he High Vin = 5.5V 


Hi-Z State ME = High, Vout = 5.5V 
ME = High, Vout = 0.5V 

Short circuit®® SC = WC, ME = Low, 
Vout = OV, High stored - 


Supply current” 
loc a | 
Capacitance 


ME = High, Voc = 5.0V 
Cin Vin = 2.0V 
Cout | Vout = 2.0V 
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2K-Bit TTL Bipolar RAM (256 X 8) 8X350 


TRUTH TABLE 


BUSSED 
DATA/ADDRESS 
LINES 


Hold address 
Disable data out Hi-Z data out 


input new address Address Hi-Z 


Hoid address 
Disable data out Hi-Z data out 


Hold address 


Write data Data in 


Hold address 
Disable data out Hi-Z data out 


Hold address 
Read data Data out 


Undefined state! 1 1 - 


Hold address? 
Disable data out Hi-Z data out 


NOTE: 
X = Don't care 


AC ELECTRICAL CHARACTERISTICS R;, =470Q, Ro = 1kQ, Cy = 30pF, 0°C < Ta <+75°C, 4.75V <Voco <5.25V 


LIMITS 
cuits ee ee sak 
Typ | Max _| 
Enable time 
te; Output Data out SC— 
tee Output Data out ME- 


Disable time’? 


to1 Output Data out SC+ 
toe Output Data out ME+ 
Pulse width® 


| tw | Master clock fC ts 


Setup and hold time 
tsa Setup time MCLK- Address 

tHa Hold time ’ Address MCLK- 

tsp Setup time MCLK-~ Data in 

tup Hold time Data in MCLK- 

ts3 Setup time MCLK- ME- 40 

tH Hold time ME+ MCLK- 5 

ts; Setup time MCLK- ME- 

tye Hold time ME- MCLK- 


SYMBOL 


tso Setup time ME- 
SC- 
WC- 


Hold time 
Hold time 


tH 
tha 
NOTES: 
1. All voltage values are with respect to network ground terminal. 
2. The operating ambient temperature ranges are guaranteed with transverse air flow exceeding 400 linear feet per minute and a 2-minute warm-up. 
3. Test each pin one at a time. 
4, Measured with a logic Low stored. Output sink current is supplied through a resistor to Vcc. 
5. Measured with a logic High stored. 
6 
7 
8 


. Duration of the short circuit should not exceed 1 second. 
. loc is measured with the Write enable and memory enable inputs grounded, all other inputs at 0.45V, and the output open. 
. Minimum required to guarantee a Write into the slowest bit. 

9. Applied to the 8X300 based system with the data and address pins tied to the IV Bus. 

10. SC + ME =1 to avoid bus conflict. 

11. WC + ME =1 to avoid bus conflict. 

12. The SC and WC outputs from the 8X300 are never at 1 simultaneously. 

13. Measured at at delta of 0.5V from the logic level with Ry = 75022, Re = 5002, and C, = 5pF. 
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2K-Bit TTL Bipolar RAM (256 x 8) 


TIMING DIAGRAMS 


1.5V 
| | ts1- 


Me '0, 12 A 1.5V 


fo-— tsa —ey tHa 
Mrz «+: 9.0V 


weus _1svfeaponess vaio B/S’ VAD oy 
ee ee eat 
scr eva = fv _ 


we «010, 12 


Transparent Address Read Cycle 


WESSELS 


Latched Address Read Cycle 


Latched Address Write Cycle 
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8X350 


MEMORY TIMING DEFINITIONS 


tsi 

tsa 
tHA 
tH 
te 

tor 

tHe 
te2 
to2 
tsa 
tw 

tsa 
tus 
tsp 
tHp 


tHa 


Required delay between beginning 
of Master Enable Low and falling 
edge of Master Clock. 

Required delay between beginning 
of valid Address and falling edge of 
Master Clock. 

Required delay between falling 
edge of Master Clock and end of 
valid Address. 

Required delay between falling 
edge of Master Clock and when 
Select Command becomes Low. 
Delay between beginning of Select 
Command Low and beginning of 
valid Data Output on the IV Bus. 
Delay between when Select Com- 
mand becomes High and end of 
valid Data Output on the IV Bus. 
Required delay between falling 
edge of Master Clock and when 
Master Enable becomes Low. 
Delay between when Master En- 
able becomes Low and beginning 
of valid Data Output on the IV Bus. 
Delay between when Master En- 
able becomes High and end of 
valid Data Output on.the IV Bus. 
Required delay between when Se- 
lect Command or Write Command 
becomes Low and when Master 
Enable becomes Low. 

Minimum width of the Master Clock 
pulse. a 

Required delay between when 
Master Enable becomes Low and 
falling edge of Master Clock. 


Required delay between falling 


edge of Master Clock and when 
Master Enable becomes High. 
Required delay between beginning 
of valid Data Input on the IV Bus 
and falling edge of Master Clock. 
Required delay between falling 
edge of Master Clock and end of 
valid Data Input on the IV Bus. 
Required delay between falling 
edge of Master Clock and when 
Write Command becomes Low. 


Signetics Bipolar Memory Products Product Specification 


2K-Bit TTL Bipolar RAM (256 X 8) 8X350 


TYPICAL 8X350 APPLICATION 


8T32 UO0-UD7 
SIGNETICS GEE 
5128 vO PORT 
PROM flo-tp |i  ~— Fed SNS JF Fo... EE fo m-/4. 
© BIC 
0 BOC 
8X305 8132 
MICROCONTROLLER UD0-UD7 
MOTOR IC 
za 
° 
Se 
—o 8i¢ § 
SIGNETICS 0 BOC Z 
512x8 8 
PROM le-lis « 
8132 UD0-UD7 Wi 
Cee = 
VO PORT 
ME 
© BIC . 
© BOC 
8732 UD0-UD7 
© BIC 
© BOC 
AFO1570S 
TEST LOAD CIRCUIT VOLTAGE WAVEFORM 


ALL INPUT PULSES 


“ow 1K 


laa oa 
laa oa p 


Measurements: Ail circuit delays are measured at 
the+ 1.5V level of inputs and output. 


Input Pulses 


PULSE 
GENERATOR 


PULSE 
GENERATOR 


All resistors values are typical and in ohms. 


Loading Condition 


gz # (CAPACITANCE INCLUDING 
— + SCOPE AND JIG) 


TC00751S 
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Bipolar Memory Products 


GENERIC | PROGRAMMING 

The Signetics family of Advanced Junc- 
tion Isolated Schottky PROMs are high 
performance bipolar devices which use 
a nickel/chromium (NiCr) alloy fuse to 
provide the many benefits of field pro- 
gramming. Programming is accom- 
plished by application of voltages above 
those used for normal operation, there- 
fore, no special pins are required for 
programming (except the 828115 which 
has two fusing pins: FE1 and FE2). The 
programming voltages and timing re- 
quirements make unintentional program- 
ming virtually impossible. Arrays of de- 
vices may be programmed in the user's 
circuit, if desirable, as long as proper 
application of programming voltages is 
provided. 


GENERIC | PROCEDURE 

The Generic | family of Schottky PROMs 
uses no special pins for programming. 
The address pins remain TTL compati- 
ble during the programming procedure 
and are used to select the unique word 
to be programmed. The outputs are 
used to supply fusing current during the 
programming mode as well as selection 
of the bit to be programmed. Program- 
ming is performed one bit at a time. The 
programming mode is evoked by raising 
the Vcc pin to 8.75 + 0.25V. This voltage 
is referred to as Vocp. After the proper 
delay the output corresponding to the bit 
selected is raised to 17.5+0.5V. This 
voltage is known as Vopr and must be 
supplied by a voltage source with a low 
impedance and very fast transient re- 
sponse. Reliable programming depends 
on the Vopr power supply and circuitry. 
lope is the current which will be drawn by 
the part during the programming se- 
quence. Again, after the proper delay the 
chip enable CE is pulsed to a TTL ''0" 
level for 10 to 25ys. It is during this time 
that the actual fusing of the NiCr link 
occurs. The actual time for fusing of a 
Signetics NiCr fuse link has been deter- 
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Generic 
Programming 
Procedures 


mined to be between 0.6 to 1.2yus. The 
shorter the fusing pulse (CE), within the 
recommended limits, the sooner the to- 
tal programming sequence is completed. 
Note that unprogrammed Generic | 
(Junction Isolated) parts are supplied 
with all bits at a logic ''0"' level. Only the 
bits intended to be ''ones'' will be pro- 
grammed. Verification of programming 
can be performed after each bit or after 
the entire device has been programmed. 


A fuse which does not blow during the 
first programming cycle should be con- 
sidered a defective device and should 
be discarded. 


GENERIC I! PROGRAMMING 

The Signetics family of Oxide Isolated 
Schottky PROMs are high performance 
bipolar devices which use a vertical 
diode fuse to provide the benefits of field 
programming. Programming is accom- 
plished by application of voltages above 
those used for normal operation, there- 
fore, no special pins are required for 
programming. The programming volt- 
ages and timing requirements make un- 
intentional programming virtually impos- 
sible. 


GENERIC Il PROCEDURE 

As with the Generic | devices, the ad- 
dresses remain TTL compatible during 
the programming procedure and are 
used to select the unique word to be 
programmed. The outputs are used to 
supply fusing current during the pro- 
gramming mode as well as selection of 
the bit to be programmed. Programming 
is performed one bit at a time. The 
programming mode is evoked by raising 
the Vcc pin to 8.75 + 0.25V. This voltage 
is referred to as Vocp. After the proper 
delay the output corresponding to the bit 
selected is raised to 20.0 +0.5V. This 
voltage is known as Vopr and must be 
supplied by a voltage source with a low 
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impedance and very fast transient re- 
sponse. Reliable programming depends 
on the Vopr power supply and circuitry. 
lopr is the current which will be drawn by 
the part during the programming se- 
quence. Again, after the proper delay the 
chip enable CE is pulsed to a TTL ''0" 
level for 1s. The properly blown fuse 
will verify the TTL ''0"’ level. Note that 
unprogrammed Generic II (Oxide Isolat- 
ed) parts are supplied with all bits at a 
logic ''1'' level. Only the bits intended to 
be "zeros'' will be programmed. 


PROGRAMMING INFORMATION 
Complete programming system specifi- 
cations for both Generic | and Generic II 
products are available upon request 
from Bipolar Memory Marketing. 


Signetics encourages the purchase of 
programming equipment from a manu- 
facturer who has a full line of program- 
ming products to offer. Signetics also 
encourages the manufacturers of PROM 
programming equipment to submit their 
equipment for verification of electrical 
parameters and programming proce- 
dures. Information on manufacturers of- 
fering equipment certified by Signetics is 
available on request from Bipolar Memo- 
ry Marketing. 


SIGNETICS DISCOURAGES THE 
CONSTRUCTION AND USE OF 
"HOMEMADE" PROGRAMMING 
EQUIPMENT. 

In order to consistently achieve excel- 
lent programming yields, periodic cali- 
bration of the programming equipment is 
required. Consult the equipment manu- 
facturer for the recommended calibra- 
tion interval. Records of programming 
yield, by device type, shouid be kept and 
any downward trend or sudden change 
should be considered as an indication of 
a need to recalibrate the programming 
equipment. 


Low Complexity PROM 


82823/82S123 
82S23A/82S123A 
82US23/82US123 
82S126/82S129 
82S126A/82S129A 
82S130/82S131 
82S130A/82S131A 
82S135 

82LS135 


256-bit TTL Bipolar PROM (32 x 8) ....... 227 
256-bit TTL Bipolar PROM (32x 8) ....... 230 
256-bit TTL Bipolar PROM (32x 8) ....... 233 
1024-bit TTL Bipolar PROM (256 x 4) ..... 236 
1024-bit TTL Bipolar PROM (256 x 4) ..... 239 
2048-bit Bipolar PROM (512 x 4) ......... 242 
2048-bit Bipolar PROM (512 x 4) ......... 245 
2048-bit Bipolar PROM (256 x 8) ......... 248 
2048-bit Bipolar PROM (256 x 8) ......... 251 
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DESCRIPTION 


The 82823 and 82S123 are field pro- 
grammable, which means that custom 
patterns are immediately available by 
following the Signetics Generic | fusing 
procedure. The 82S23 and 82S123 de- 
vices are supplied with all outputs at 
logical Low. Outputs are programmed to 
a logic High level at any specified ad- 
dress by fusing a Ni-Cr link matrix. 


These devices include on-chip decoding 
and 1 Chip Enable input for memory 
expansion. They feature either Open 
Collector or 3-State outputs for optimiza- 
tion of word expansion in bused organi- 
zations. 


Ordering information can be found on 
the following pages. 


The 82823 and 828123 devices are also 
processed to: military requirements for 
operation over the military temperature 
range. For specifications and ordering 
information consult the Signetics Military 
Data Book. 


BLOCK DIAGRAM 


ADDRESS 
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82823 


828123 
256-Bit TIL Bipolar PROM 


Product Specification 


FEATURES PIN CONFIGURATIONS 
e Address access time: 50ns max 
e Power dissipation: 1.3mW/bit typ 
@ Input loading: -100uA max 
e On-chip address decoding 
@ One Chip Enable input 
e Output options: 

- N82S23: Open Collector 

~ N8&2S123: 3-State 
e No separate fusing pins 


e Unprogrammed outputs are Low 
level 


e Fully TTL compatible 


N Package 


TOP VIEW 


A Package 


APPLICATIONS 

e Prototyping/volume production 
e Sequential controllers 

e Format conversion 

e Hardwired aigorithms 

e Random logic 

e Code conversion 


CD05332S 


32 x 8 MATRIX 


8 OUTPUT DRIVERS 


0, Og Og Oq Os Og O7 Og 


L000840S 
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256-Bit TIL Bipolar PROM (32 X 8) .s 82S23, 828123 


ORDERING INFORMATION 


DESCRIPTION ORDER CODE 
16-pin Plastic DIP 
300mil-wide N82S23 N e N82S123 N 
20-pin Plastic Leaded Chip Carrier N82S23 A » N82Si23 A 
350mil-square 


ABSOLUTE MAXIMUM RATINGS 


SYMBOL PARAMETER RATING 
Vou pC 
Vo 


+7 
Output voitage 
+5.5 
Ta 


High (82823) 
Otf-state (82S123) 
0 to +75 
TstqG ~65 to +150 


Temperature Range 
Operating 


Storage 


SYMBOL | PARAMETER 


Input voltage 

Vit Low Voc = 4.75V 
Vin High Voc = 5.25V 
Vic Clamp | lin =-12mA 


| Output voltage 


CE = Low 
Voi Low lout = 16mA 
Vou High lout =-2mA 


Input current 


hit Low 
hy High 
Output current 


- lok Leakage (82S23) CE = High, Vout = 5.5V 
loz Hi-Z State (828123) |, CE = High, Vout = 5.5V 
CE = High, Vout = 0.5V 

los Short circuit (82S123)° CE = Low, Vout = OV, High stored 


Supply current” 


jC 


Capacitance 


CE = High, Vcc = 5.0V 
Cin input Vin = 2.0V pF 
Cout Output Vout = 2.0V 


November 11, 1986 * 228 


Signetics Bipolar Memory Products Product Specification 


256-Bit TIL Bipolar PROM (32 X 8) 82523, 828123 


AC ELECTRICAL CHARACTERISTICS Rh, = 2702, Ro = 600Q, C, = 30pF, 0°C < an sai <+75°C, 4.75V <Voo <5.25V 


Fars | 
SYMBOL PARAMETER Twin | typ? | Max. | UNIT 


Access time 


ns pt a 
mia it ae 
a 


Disable time® 


odd ad erase dd 


NOTES: 

. Positive current is defined as into the terminal referenced. 

. All voltages with respect to network ground terminal. 

. Duration of short circuit should not exceed 1 second. 

. Tested at an address cycle time of tys. 

. Typical values are at Voc = 5V, Ta = + 25°C. 

. Measured at a delta of 0.5V from Logic Level with Ry = 75022, Roe = 75022 and C, = SpF. 
. Measured with all inputs grounded and all outputs open. 


TEST LOAD CIRCUIT VOLTAGE WAVEFORM 


Noh ond — 


ADDRESS 


Cy. (INCLUDES SCOPE AND 
JIG CAPACITANCE) 


All inputs: t, = t= 5ns (10% to 90%) 
All AC parameters are measured at 1.5V unless otherwise specified. 


November 11, 1986 229 


signetics 


Bipolar Memory Products 


DESCRIPTION 


The 82S23A and 82S123A are field 
programmable, which means that cus- 
tom patterns are immediately available 
by following the Signetics Generic | fus- 
ing procedure. The 82S23A and 
82S123A devices are supplied with all 
outputs at logical Low. Outputs are pro- 
grammed to a logic High level at any 
specified address by fusing the Ni-Cr link 
matrix. 


These devices include on-chip decoding 
and 1 Chip Enable input for memory 
expansion. They feature either Open 
Collector or 3-State outputs for optimiza- 
tion of word expansion in bused organi- 
zations. 


Ordering information can be found on 
the following page. 


The 82S23A and 82S123A devices are 
also processed to military requirements 
for operation over the military tempera- 
ture range. For specifications and order- 
ing information consult the Signetics Mil- 
itary Data Book. 


LOGIC DIAGRAM 


ADDRESS 
LINES 
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82823A 


82$123A 
256-Bit TTL Bipolar PROM 


Product Specification 


PIN CONFIGURATIONS. 
N Package 


FEATURES 
e Address access time: 25ns max 
e Power dissipation: 1.3mW/bit typ 
e Input loading: -100uA max 
e On-chip address decoding 
e One Chip Enable input 
e Output options: 
~- N82S23A: Open Collector 
- N82S123A: 3-State 
e No separate fusing pins 


e Unprogrammed outputs are Low 
level 


e Fully TTL compatible 


TOP VIEW 


CD01044S 


A Package 
APPLICATIONS 
e Prototyping/volume production 
e Sequential controllers 
e Format conversion 
e Hardwired algorithms 
e Random logic 
e Code conversion 


CD05332S 


ff 32 x 8 MATRIX | 


8 OUTPUT DRIVERS 


Oy Og Og Og O5 Og O7 Og 


LD00840S 
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256-Bit TTL Bipolar PROM (32 x 8) 82823A, 825123A 


ORDERING INFORMATION 


DESCRIPTION ORDER CODE 


16-pin Plastic DIP 

300mil-wide N82S23A N e N82S123A N 
20-pin Plastic Leaded Chip Carrier Reamer rere a 
350mil-square 


ABSOLUTE MAXIMUM RATINGS 


SYMBOL PARAMETER 


Output voltage 
High (82S23A) 
Off-state (82S123A) 


Temperature Range 
Operating 


0 to +75 
-~65 to +150 


DC ELECTRICAL CHARACTERISTICS 0°C <Ta <+75°C, 4.75V <Voc <5:25V 


LIMITS 


SYMBOL PARAMETER TEST CONDITIONS"? UNIT 
Tye? | Max 


Input voitage 
Low 
High V 
Clamp lin =—-12mA 


Output voltage 
CE = Low 


VoL Low lout = 16mA 
Vou High lout = -2mA 


input current 


lie Low 
lhe High 


Output current 


Leakage (82S23A) CE = High, Vout = 5.5V 
Hi-Z State (82S123A) CE = High, Vout = 5.5V 

CE = High, Vout = 0.5V 
Short circuit (82S123A)° CE = Low, Vout = OV, High stored 


Supply current” 


CE = High, Voc = 5.0V 
Cin Vin = 2.0V 
Cout Vout = 2.0V 


Capacitance 
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256-Bit TTL Bipolar PROM (32 X 8) 82523A, 825123A 


AC ELECTRICAL CHARACTERISTICS R; = 270Q, Re = 6002, C. = 30pF, o°c "ae +75°C, 4.75V <Voco <5.25V 


a ee 
SYMBOL PARAMETER "eee ES UNIT 


Access time 


a OS 
a SC 


Disable time® 


ed ot ate dCi Ce 


NOTES: 

. Positive current is defined as into the terminal referenced. 

. All voltages with respect to network ground. 

. Duration of short circuit should not exceed 1 second. 

. Tested at an address cycle time of 1s. 

. Typical values are at Vo = 5V, Ta = + 25°C. 

. Measured at a delta of 0.5V from Logic Level with R; = 7502, Ro = 750 and C, = 5pF. 
. Measured with all inputs grounded and all outputs open. 


TEST LOAD CIRCUIT | VOLTAGE WAVEFORM 


NOOO POND = 


ADDRESS 1.5V 


C,, (INCLUDES SCOPE AND 
JIG CAPACITANCE) 82S123A 


- Og 
82S23A 
WF04452S 


All inputs: t, = t;= 5ns (10% to 90%) 
All AC parameters are measured at 1.5V unless otherwise specified. 
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DESCRIPTION 


The 82US23 and 82US123 are field 
programmable, which means that cus- 
tom patterns are immediately available 
by following the Signetics Generic | fus- 
ing procedure. The 82US23 and 
82US123 devices are supplied with all 
outputs at logical Low. Outputs are pro- 
grammed to a logic High level at any 
specified address by fusing the Ti-W link 
matrix. 


These devices include on-chip decoding 
and 1 Chip Enable input for memory 
expansion. They feature either Open 
Collector or 3-State outputs for optimiza- 
tion of word expansion in bused organi- 
zations. 


Ordering information can be found on 
the following page. 


The 82US23 and 82US123 devices are 
also processed to military requirements 
for operation over the military tempera- 
ture range. For specifications and order- 
ing information consult the Signetics Mil- 
itary Data Book. 


LOGIC DIAGRAM 


ADDRESS 
LINES 
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82US23 


82US123 
256-Bit TIL Bipolar PROM 


Objective Specification 


FEATURES 
e Address access time: 10ns max 
e Power dissipation: 2.3mW/bit typ 
e Input loading: -100uA max 
e On-chip address decoding 
e One Chip Enable input 
e Output options: 
- N82US23: Open Collector 
- N82US123: 3-State 
e No separate fusing pins 


e Unprogrammed outputs are Low 
level 


e Fully TTL compatible 


PIN CONFIGURATIONS 
N Package 


TOP VIEW 


A Package 
APPLICATIONS 
e Prototyping/volume production 
e Sequential controllers 
e Format conversion 
® Hardwired algorithms 
e Random logic 
e Code conversion 


CD05332S 


32 x 8 MATRIX 


8 OUTPUT DRIVERS 


0, Og O03 Og Os Og O7 Og 


LD00840S 
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256-Bit TIL Bipolar PROM (32 xX 8) 82US23, 82US123 


ORDERING INFORMATION 


DESCRIPTION ORDER CODE 


16-pin Plastic DIP 
300mil-wide N82US23 N e N82US123 N 
20-pin Plastic Leaded Chip Carrier | 


ABSOLUTE MAXIMUM RATINGS 


SYMBOL PARAMETER RATING UNIT 


Outpyt voltage 
High (82US23) 

Off-state (82US123) 
Temperature range 


Operating 
Storage 


0 to +75 
-65 to +150 


DC ELECTRICAL CHARACTERISTICS 0°C <Ta<+75°C, 4.75V <Voc <5.25V 


LIMITS 


SYMBOL PARAMETER TEST CONDITIONS"? races UNIT 
Input voltage 
Low 
High ’ 
Clamp lin = ~18MA 
Output voltage 
. CE=Low 
VoL Low lour = 16mA 
Vou High lout = -2mA 


input current 


it Low 
Nie High 


Output current 


Leakage (82US23) CE = High, Vout = 5.5V 
Hi-Z State (82US123) CE = High, Vout = 5.5V 

CE = High, Vout = 0.5V 
Short circuit (82US123)° CE = Low, Voyt = OV, High stored 


“wer current” 


pic Test TT ts | ml 


Capacitance 


CE = High, Voc = 5.0V 
Cin . Vin = 2.0V pF 
CouT Vout = 2.0V 


November 1986 234 


Signetics Bipolar Memory Products Objective Specification 


256-Bit TIL Bipolar PROM (32 xX 8) 82US23, 82US123 


AC ELECTRICAL CHARACTERISTICS Rf, = 2702, Re = 6002, C, = -"ae 0°C <Ta S+75°C, 4.75V < Voc < 5.25V 


N82US123 
SYMBOL PARAMETER TO ‘ UNIT 
ere 


Access time“ 
— Output Pf ele Rs UP cet 0 3) ne 
sme SS es Gee dN 


reo | SSSSSCS~*dYC tJ erase] 


Disable time® 
NOTES: 


. Positive current is defined as into the terminal referenced. 

. All voltages with respect to network ground. 

. Duration of short circuit should not exceed 1 second. 

. Tested at an address cycle time of 1s. 

. Typical values are at Vo = 5V, Ta = + 25°C. 

. Measured at a delta of 0.5V from Logic Level with R; = 7502, Ro = 7502 and C, = 5pF. 
. Measured with all inputs grounded and all outputs open. 


TEST LOAD CIRCUIT VOLTAGE WAVEFORM 


Address 
Chip enable 


NOnh OM = 


ADDRESS 


Cy, (INCLUDES SCOPE AND 
JIG CAPACITANCE) 


Or ; ) : 
OL 
WF04454S 
All inputs: t, = t; = 5ns (10% to 90%) 
Ail AC parameters are measured at 1.5V unless otherwise specified. 


Novenber 1986 235 


Signetics 


Bipolar Memory Products 


DESCRIPTION 


The 828126 and 828129 are field pro- 
grammable, which means that custom 
patterns are immediately available by 
following the Signetics Generic | fusing 
procedure. The 828126 and 828129 
devices are supplied with all outputs at 
logical Low. Outputs are programmed to 
a logic High level at any specified ad- 
dress by fusing the Ni-Cr link matrix. 


These devices include on-chip decoding 
and 2 Chip Enable inputs for ease of 
memory expansion. They feature either 
Open Collector or 3-State outputs for 
optimization of word expansion in bused 
organizations. 


Ordering information can be found on 
the following page. 


The 825126 and 828129 devices are 
also processed to military requirements 
for operation over the military tempera- 
ture range. For specifications and order- 
ing information consult the Signetics Mil- 
itary Data Book. 


BLOCK DIAGRAM 
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828126 


828129 _ 
1K-Bit TTL Bipolar PROM 


Product Specification 


FEATURES 
e Address access time: 50ns max 
e Power dissipation: 0.5mW/bit typ 
e Input loading: -100uA max 
e On-chip address decoding 
e Two Chip Enable inputs 
e Output options: 
- N82S126: Open Collector 
~ N82S129: 3-State 
e No separate fusing pins 


e Unprogrammed outputs are Low 
level 


e Fully TTL compatible 


PIN CONFIGURATIONS 
N Package 


TOP VIEW 


CD01072S 


A Package 
As Ag we Yoo A7 


APPLICATIONS 

e Prototyping/volume production 
e Sequential controllers 

e Microprogramming 

e Hardwired algorithms 

e Control store 

e Random logic 

e Code conversion 


NC GND NC 04 03 


32 x 32 MATRIX , 
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Signetics Bipolar Memory Products Product Specification 


1K-Bit TTL Bipolar PROM (256 x 4) 82$126, 825129 


ORDERING INFORMATION 


DESCRIPTION ORDER CODE 


16-pin Plastic DIP 

300mil-wide N82S126 N « N82S129 N 
N82S126 A e N82S129 A 

ABSOLUTE MAXIMUM RATINGS 


SYMBOL PARAMETER RATING UNIT 


Output voltage 
High (828126) 
Off-state (82S129) 


Temperature Range 
Operating 
Storage 


20-pin Plastic Leaded Chip Carrier 
350mil-square 


0 to +75 
-65 to +150 


LIMITS 
SYMBOL PARAMETER 


input voltage 


Vit 
Vin 
Vic 


Output voitage 


CE, A Low 
Low - lout = 16mA 
High (82S129) lout = -2.0mA 


Input current 


lie Low 
lit High 
Output current 


loLK Leakage (82S126) 
loz Hi-Z State (82S129) or cE, = = High, Vas 5. 5V 
cE or CE2 = = High, Vout = 0.5V 


los Short circuit (828129)? | © CEy.2 = Low, Vour = OV, High stored 
Supply current” | 

a CT 
Capacitance 


CE, or CEs = High, Voc = 5.0V 
VIN = 2.0V 
Vout = 2.0V 
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4K-Bit TIL Bipolar PROM (256 X 4) 825126, 828129 


AC ELEC’ ELECTRICAL CHARACTERISTICS Ry = 2709, Re = 6002, Cy = 30pF, 0°C < same aie 4.75V <Voc < 5.25V 


Puts 
SYMBOL PARAMETER Twin | typ | max | UNIT 


Access time* 


Disable time® 


eS 


NOTES: 

. Positive current is defined as into the terminal referenced. 

. All voltages with respect to network ground. 

. Duration of short circuit should not exceed 1 second. 

. Tested at an address cycle time of tuys. 

. Typical values are at Voc = 5V, Ta = + 25°C. 

. Measured at a delta of 0.5V from Logic Level with Ry = 75022, Ro = 7502 and C, = 5pF. 
. Measured with all inputs grounded and all outputs open. 


TEST LOAD CIRCUIT VOLTAGE WAVEFORM 


NO OP OND 


ADDRESS 4% 1.5V 


(828126) 
C, (INCLUDES SCOPE AND 
JIG CAPACITANCE) 


04~ %q Hi-Z 
(82$129) 


WF04381S 


All inputs: t, = tp=5ns (10% to 90%). 
All AC parameters are measured at 1.5V unless otherwise specified. 


rc 
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Bipolar Memory Products 


DESCRIPTION 


The 828126A and 82S129A are field 
programmable, which means that cus- 
tom patterns are immediately available 
by following the Signetics Generic | fus- 
ing procedure. The 82S126A and 
82S129A devices are supplied with all 
outputs at logical Low. Outputs are pro- 
grammed to a logic High level at any 
specified address by fusing the Ni-Cr link 
matrix. 


These devices include on-chip decoding 
and 2 Chip Enable inputs for ease of 
memory expansion. They feature either 
Open Collector or 3-State outputs for 
optimization of word expansion in bused 
organizations. 


Ordering information can be found on 
the following page. 


The 82S126A and 82S129A devices are 


also processed to military requirements | 


for operation over the military tempera- 
ture range. For specifications and order- 
ing information consult the Signetics Mil- 
itary Data Book. 


BLOCK DIAGRAM 


Az OO 


ADDRESS 
LINES | 


Ay O—1—__+> 


Ao 
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82$126A 
828129A 


4K-Bit TTL Bipolar PROM 


Product Specification 


FEATURES 
e Address access time: 
- N82S126A: 30ns max 
~ N82S129A: 27ns max 
e Power dissipation: 0.5mW/bit typ 
@ Input loading: -100uA max 
e On-chip address decoding 
@ Two Chip Enable inputs _ 
e Output options: 
~ 82S126A: Open Collector 
- 82S129A: 3-State 
@ No separate fusing pins 


e Unprogrammed outputs are Low 
level 


© Fully TTL compatible 


APPLICATIONS 

© Prototyping/volume production 
@ Sequential controllers 

e Microprogramming 

e Hardwired algorithms 

e Control store 

e Random logic 

e Code conversion 


4 OUTPUT DRIVERS 
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PIN CONFIGURATIONS 


N Package 


TOP VIEW 


C001072S 


A Package 
As Ag neo Voc Az 
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Signetics Bipolar Memory Products Product Specification 


4K-Bit TTL Bipolar PROM (256 Xx 4) | 82S126A, 828129A 


ORDERING INFORMATION 


DESCRIPTION ORDER CODE 


16-pin Plastic DIP 

300mil-wide N82S126A N « N82S129A N 
ore eer N82S126A A « N82S129A A 
350mil-square 


ABSOLUTE MAXIMUM RATINGS 


SYMBOL PARAMETER | RATING UNIT 


Vcc | 
VIN 
Output voltage 
Vou High (828126) 
Vo 
Ta 
Tst¢ 


Off-state (82S129) 
SYMBOL PARAMETER 


Temperature range 
Operating 
Storage 


0 to +75 
-65 to +150 


LIMITS 
UNIT 
| min | tyes | Max | 


input voltage 


Voc = 4.75V 
Voc = 5.25V 
Voc = 4.75V, lin =-12mA 


CE, Sos Low 
lout = 16mA 
lout =-2.0mA 


Low 
High (82S129A) 


toot Low Vin = 0.45V -100 pA | 
li High Vin = 5.5V 40 


Output current 


lok Leakage (82S126A) CE, or CEs = High, Vout = 5.5V 40 pA 
loz Hi-Z State (82S129A) CE, or CEs = High, Vout = 5.5V 40 

CE, or CEs = High, Vout = 0.5V -40 
los Short circuit (82S129A)? CE; 2 = Low, Vout = OV, High stored ~70 mA 


Supply current’ 


Neg savSSSd*d 0 


Capacitance 


CE, or CEg = High, Voc = 5.0V 
Vin = 2.0V 
Vout = 2.0V 


Gin 
Court 


November 11, 1986 240 


Signetics Bipolar Memory Products Product Specification 


4K-Bit TIL Bipolar PROM (256 x 4) 82S126A, 82S129A 


AC ELECTRICAL CHARACTERISTICS R, = 2702, Ro = 6002, C, = 30pF, O°C < Ta < + 75°C, 4.75V < Voc <5.25V 


Access time“ 


pt | ato cross || 7 | a7 || | 90 | ns 
ns | 


N82S129A 


N82S126A 


poe | | atout | chip enable | | to | 20 | | 0 | 20 


Disable time® 


a A 


NOTES: 

. Positive current is defined as into the terminal referenced. 

. All voltages with respect to network ground. 

. Duration of short circuit should not exceed 1 second. 

. Tested at an address cycle time of 1s. 

. Typical values are at Voc = 5V, Ta = + 25°C. 

. Measured at a delta of 0.5V from Logic Level with Ry = 7502, Ro = 750Q and C, = 5pF. 
. Measured with all inputs grounded and all outputs open. 


TEST LOAD CIRCUIT VOLTAGE WAVEFORM 


NOOO ODM = 


ADDRESS -% 1.5V 


0; ~ 04 

82S126A 

C, (INCLUDES SCOPE AND 
JIG CAPACITANCE) 


04~ Og Hi-Z 
82S129A 


WF04441S 


All AC parameters are measured at 1.5V unless otherwise specified. 
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825131 
2K-Bit TIL Bipolar PROM 


Product Specification 
Bipolar Memory Products 


DESCRIPTION FEATURES PIN CONFIGURATIONS 
The 82S130 and 828131 are field pro- e Address access time: 50ns max 
grammable, which means that custom Power dissipation: 0.3mW/bit typ 
patterns are immediately available by ., Input loading: -100uA max 
following the Signetics Generic | fusing éOrcehin ada decodi 
procedure. The standard 82S130 and bel Panis tect 
825131 are supplied with all outputs at ® One Chip Enable input 
logical Low. Outputs are programmed to © Output options: 

a logic High level at any specified ad- - N82S130: Open Collector 
dress by fusing the Ni-Cr link matrix. ~ N82S131: 3-State 


N Package 


These devices include on-chip decoding © No separate fusing-pins 

and 1 Chip Enable input for ease of  Unprogrammed outputs are Low 

memory expansion. They feature either level 

Open Collector or 3-State outputs for 

optimization of word expansion in bused 

organizations. A Package 
APPLICATIONS 3 Ag Ag NC Yoo Ay 

e Prototyping/volume production 2] [4] [2o) 19) 


The 828130 and 826131 devices are ° sia lh 
also processed to military requirements ° WlCroprogramming 
for operation over the military tempera- °° Hardwired algorithms 
ture range. For specifications and order- @ Control store 

ing information consult the Signetics Mil- e Random logic 


itary Data Book. e Code conversion 


| | [2] [13] 
BLOCK DIAGRAM | NC GND NC 0, 03 


TOP VIEW 


@ Fully TTL compatible 


Ordering information can be found on 
the following page. 
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Product Specification 


2K-Bit TIL Bipolar PROM (512 x 4) 


ORDERING INFORMATION 


DESCRIPTION ORDER CODE 


16-pin Plastic DIP 
300mil-wide N82S130 N e N82S131 N 


20-pin Plastic Leaded Chip Carrier 
350mil-square 


N82S130 A e N82S131 A 


ABSOLUTE MAXIMUM RATINGS 


SYMBOL PARAMETER 
Input voltage +5.5 Voc 


Output voltage 
High (82S130) 
Off-state (83S131) 


Temperature range 
Operating 
Storage 


0 to +75 
~65 to +150 


SYMBOL PARAMETER TEST CONDITIONS"? 
Input voltage 
Vit Low 
Vin High 
Vic Clamp lin =—-12mA 


Output voltage 


CE = Low 
VoL Low lout = 16mA 
Von High (828131) lout = -2mA 
input current 
Ne Low Vin = 0.45V 
re High Vin = 5.5V 


Output current 


loLk Leakage (82S130) CE = High, Vout = 5.5V, 
loz Hi-Z State (82S131) CE = High, Vout = 5.5V 
CE = High, VouT = 0.5V 
los Short circuit (82S131)° CE = Low, Voyt = OV, High stored 


Supply current” 


Capacitance 

CE = High, Voc = 5.0V 
Cin Input Vin = 2.0V 
Cout Output Vout = 2.0V 
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ico aio ai arrester tery 


LIMITS 


~15 


Signetics Bipolar Memory Products Product Specification 


2K-Bit TIL Bipolar PROM (542 X 4) 825130, 825134 


AC ELECTRICAL CHARACTERISTICS R, ia 2702, Ro = 6002, CG, = 30pF, 0°C <Ta < ae eas 4.75V <Voc <5.25V 


Pats | 
SYMBOL PARAMETER [win | typ? | Max | UNIT 


Access time‘ 
ee ee ae 


ee tet [Gi erie ie 
a 


tcp 


NOTES: 

. Positive current is defined as into the terminal referenced. 

. All voltages with respect to network ground. 

. Duration of short circuit should not exceed 1 second. 

. Tested at an address cycle time of 1 us. 

. Typical values are at Voc = 5V, Ta = + 25°C. 

. Measured at a delta of 0.5V from Logic Level with Ry = 7502, Re = 7502 and C, = 5SpF. 
. Measured with all inputs grounded and all outputs open. 


TEST LOAD CIRCUIT VOLTAGE WAVEFORM 


NOOO fh OM = 


ADDRESS & 1.5V 


(ens 30) . 


C, (INCLUDES SCOPE AND 
JIG CAPACITANCE) 


0,~0 
(828131 


WF04991S 


All inputs t, = t= 5ns (10% to 90%). All AC parameters ‘are measured at 1.5V unless otherwise specified. 


Read Cycle 
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Bipolar Memory Products 


DESCRIPTION 

The 82S8130A and 82S131A are field 
programmable, which means that cus- 
tom patterns are immediately available 
by following the Signetics Generic | fus- 
ing procedure. The standard 82S130A 
and 828131A are supplied with all out- 
puts at logical Low. Outputs are pro- 
grammed to a logic High level at any 
specified address by fusing the Ni-Cr link 
matrix. 


These devices include on-chip decoding 
and 1 Chip Enable input for ease of 
memory expansion. They feature either 
Open Collector or 3-State outputs for 
optimization of word expansion in bused 
organizations. 


Ordering information can be found on 
the following page. 


The 82S130A and 82S131A devices are 
also processed to military requirements 
for operation over the military tempera- 
ture range. For specifications and order- 
ing information consult the Signetics Mil- 
itary Data Book. 


BLOCK DIAGRAM 
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825130A 


825131A 
2K-Bit TTL Bipolar PROM 


Product Specification 


FEATURES PIN CONFIGURATIONS 
e Address access time: 
~ N82S130A: 33ns max 
~ N82S131A: 30ns max 
e Power dissipation: 0.3mW/bit typ 
e Input loading: -100uA max 
e On-chip address decoding 
e One Chip Enable input 
e Output options: 
~ N82S130A: Open Collector 
~ N82S131A: 3-State 


N Package 


e No separate fusing pins TOP VIEW 
e Unprogrammed outputs are Low 
level A Package 
e Fully TTL compatible As Ag NC Vcc A? 
APPLICATIONS 


e Prototyping/volume production 
e Sequential controllers 

e Microprogramming 

e Hardwired algorithms 

e Control store 

e Random logic 

e Code conversion 


4 OUTPUT DRIVERS 


245 


Signetics Bipolar Memory Products Product Specification 


2K-Bit TIL Bipolar PROM (542 x 4) 82S130A, 82S134A 


ORDERING INFORMATION 


DESCRIPTION ORDER CODE 


N82S130A N e N82S131A N 


16-pin Plastic DIP 
300mil-wide 


20-pin Plastic Leaded Chip Carrier 


350mil-square N82S131A A e N82S131A A 


ABSOLUTE MAXIMUM RATINGS 


SYMBOL PARAMETER RATING 


Output voltage 
High (82S130) 
Off-state (82S131) 


Temperature range 
Operating 
Storage 


DC ELECTRICAL CHARACTERISTICS 0°C <T, <+75°C, 4.75V < Voc <5.25V 


; LIMITS 
SYMBOL PARAMETER TEST CONDITIONS*: 2 oe : 
| Typ 


UNIT 


Input voltage 


Vit Low 
Vin High 2.0 
Vic Clamp lin =—-12mMA 


Output voltage 


CE = Low 
lout = 16mA 
lout =-2mA 


Low 
High (828131) 


Input current . 

hw High Vin = 5.5V 40 

Output current . . 

loLK Leakage (82S130A) CE = High, Vout = 5.5V 40 yA 


loz Hi-Z State (82S131A) CE = High, Vout = 5.5V | 40 
CE = High, Vout = 0.5V ; -40 
los Short circuit (82S131A)? CE = Low, Vout = OV, High stored -15 -70 | mA 


Supply current’ 


pF 


Capacitance 

CE = High, Vcc = 5.0V 
Cin Input Vin = 2.0V 
Cout Output Vout = 2.0V 
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2K-Bit TIL Bipolar PROM (512 x 4) 82S130A, 82S134A 


AC ELECTRICAL CHARACTERISTICS R, = 270, Ro = 600, C, = 30pF, 0°C <Ta <+75°C, 4.75V <Voo <5.25V 


SYMBOL PARAMETER TO UNIT 
Pam [rot [mex | on | et | 


Access time“ 


rm [| +d owes de Tw] [laf | 
a 


Disable time® 


ptco Tutt] orip orate TP es Tis | Te | Ts | 


NOTES: 

. Positive current is defined as into the terminal referenced. 

. All voltages with respect to network ground. 

. Duration of short circuit should not exceed 1 second. 

. Tested at an address cycle time of 1s. 

. Typical values are at Voc = 5V, Ta = + 25°C. 

. Measured at a delta of 0.5V from Logic Level with Ry = 7502, Re = 7502 and C, = 5pF. 
. Measured with all inputs grounded and all outputs open. 


TEST LOAD CIRCUIT VOLTAGE WAVEFORM 


NO oh OM = 


C, (INCLUDES SCOPE AND 
JIG CAPACITANCE) 


All inputs t, = t= 5ns (10% to 90%). All AC parameters are measured at 1.5V unless otherwise specified. 


Read Cycle 
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Bipolar Memory Products 


DESCRIPTION 


The 828135 is field programmable, 
which means that custom patterns are 
immediately available by following the 
Signetics Generic | fusing procedure. 
The standard devices are supplied with 
all outputs at logical Low. Outputs are 
programmed to a logic High level at any 
specified address by fusing the Ni-Cr link 
matrix. 


The 828135 includes on-chip decoding 
and two Chip Enable inputs for ease of 
memory expansion, and features 3-State 
outputs for optimization of word expan- 
sion in bused organizations. 


Ordering information can be found on 
the following page. 


The 828135 devices are also processed 
to military requirements for operation 
over the military temperature range. For 
specifications and ordering information 
consult the Signetics Military Data Book. 


BLOCK DIAGRAM 


A20—————— 
1:64 
ADDRESS 
LINES | DECODER| 
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828135 


2K-Bit TIL Bipolar PROM 


Product Specification 


FEATURES 

e Address access time: 45ns max 
e Power dissipation: 329yuW/bit typ 
e input loading: -100”uA max 

e Two Chip Enable inputs 

® On-chip address decoding 

@ No separate fusing pins 

e Fully TTL compatible 

® Outputs: 3-State 


e Unprogrammed outputs are Low 
level 


APPLICATIONS 

e Prototyping/volume production 
e Sequential controllers 

@ Microprogramming 

e Hardwired algorithms 

® Control store 

e Random logic 

e Code conversion 


32 x 64 MATRIX 


8 3-STATE DRIVERS 


0, Og Og O4 O¢ 


OUTPUT LINES 


Og O07 Og 


BD00812S 
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PIN CONFIGURATIONS 


A 


Ag Ay 


Package 


TOP VIEW 


Package 
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Signetics Bipolar Memory Products Product Specification 


2K-Bit TIL Bipolar PROM (256 x 8) 825135 


ORDERING INFORMATION 


DESCRIPTION ORDER CODE 

20-pin Plastic DIP 
300mil-wide Nee SiSeS 

20-pin Plastic Leaded Chip Carrier N82S135 A 

350mil-square 
ABSOLUTE MAXIMUM RATINGS 

SYMBOL PARAMETER RATING UNIT 

Voc 


Vcc 
VIN 
Output voltage 
Vo Off-state 5.5 Voc 
Temperature range 
Ta 
TstG 


Operating 
DC ELECTRICAL CHARACTERISTICS o0°C <T, <+75°C, 4.75V <Voc <5.25V 


Storage 
LIMITS 
SYMBOL PARAMETER TEST CONDITIONS? win | typ? | UNIT 
Typ® | Max | 


Input voltage 


Vit Low Voc = 4.75V 0.8 V 
Vin High Voc = 5.25V 2.0 
Vic Clamp lin =—12mA —1.2 


0 to +75 
-65 to +150 


lout = 9-6mA 0.5 V 


Eo = Low, loyt = -2mA, High stored 


= High, Vout = 0.5V 
CE, CEs = High, Voyt = 5.5V 


Hi-Z State 


Short circuit? 


Supply current”? 
pene 


Capacitance 
Voc = 5.0V, CE = High 
Cin Input Vin = 2.0V 
‘Cout Output Vout = 2.0V 
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2K-Bit TIL Bipolar PROM (256 x 8) 825135 


AC ELECTRICAL CHARACTERISTICS R, = 470Q, Ro = 1kQ, C. = 30pF, 0°C <Ta <+75°C, 4.75V <Voco <5.25V 


| | LIMITS 
SYMBOL PARAMETER TO UNIT 
| min | typ? | Max — 


Access time* 


a 
a 


Disable time® | 


a 


NOTES: 

. Positive current is defined as into the terminal referenced. 

. All voltages with respect to network ground. 

. Duration of short circuit should not exceed 1 second. 

. Tested at an address cycle time of ts. 

. Typical values are at Voc = 5V, Ta = + 25°C. 

. Measured at a delta of 0.5V from Logic Level with R; = 7502, Re = 7502 and C, = 5pF. 

. Measured with all inputs grounded and all outputs open. 


TEST LOAD CIRCUIT VOLTAGE WAVEFORM 


NQOoh OD — 


ADDRESS ¥ 1.5V 


C. 


(INCLUDES SCOPE AND 
JIG CAPACITANCE) 


Alt AC parameters are measured at 1.5V unless otherwise specified. 
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Bipolar Memory Products 


DESCRIPTION 

The 82LS135 is field programmable, 
which means that custom patterns are 
immediately available by following the 
Signetics Generic | fusing procedure. 
The standard devices are supplied with 
all outputs at logical Low. Outputs are 
programmed to a logic High level at any 
specified address by fusing the Ni-Cr link 
matrix. 


The 82LS135 includes on-chip decoding 
and two Chip Enable inputs for ease of 
memory expansion, and features 3-State 
outputs for optimization of word expan- 
sion in bused organizations. 


Ordering information can be found on 
the following page. 


BLOCK DIAGRAM 


Ag 


ADDRESS 
LINES 


1:32 
| DECODER 
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82L$135 


2K-Bit TTL Bipolar PROM 


Product Specification 


FEATURES 

e Address access time: 100ns max 
e Power dissipation: 200uW/bit typ 
e Input loading: -100uA max 

e Two Chip Enable inputs 

e On-chip address decoding 

e No separate fusing pins 

e Fully TTL compatible 


e Unprogrammed outputs are at 
Low level 


e Outputs: 3-State 


APPLICATIONS 

e Prototyping/volume production 
e Sequential controllers 

e Microprogramming 

e Hardwired algorithms 

e Control store 

e Random logic 

e Code conversion 


32 x 64 MATRIX 


8 3-STATE DRIVERS 


0, 02 903 OO, Og Og O7 


OUTPUT LINES 


Og 


BO00811S 
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PIN CONFIGURATIONS 
N Package 


TOP VIEW 


CD01033S 


A Package 
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Signetics Bipolar Memory Products Product Specification 


2K-Bit TTL Bipolar PROM (256 x 8) 82L$135 


ORDERING INFORMATION 


DESCRIPTION ORDER CODE 
20-pin Plastic DIP 
300mil-wide pied 
20-pin Plastic Leaded Chip Carrier N82LS135 A 
350mil-square 


ABSOLUTE MAXIMUM RATINGS 


SYMBOL PARAMETER RATING UNIT 


Output voltage 
Off-state 


Temperature Range 
Operating 
Storage 


0 to +75 
-~65 to +150 


SYMBOL PARAMETER 


input voltage 
Low 
High 
Clamp 


Output current 
Hi-Z State 1, CE2 = High, Voyt = 0.5V 
ena High, Vout = 5.5V 
Short circuit? = Low, Vout = OV, High stored 


Supply current’ 


poo Posty 8100 |v 


Capacitance 


Voc = 5.0V, CE = High 
Cin Vin = 2.0V pF 
Court Vout = 2.0V 
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2K-Bit TTL Bipolar PROM (256 xX 8) 8215135 


AC ELECTRICAL CHARACTERISTICS R, = 2702, Ro = 6002, C, = 30pF, 0°C < can eae <+75°C, 4.75V <Voc < 5.25V 


puis 
Nee ee [win | tye® [oma | 


Access time 


pe gt Lt 
A 
a 
Combet’ OSCSC“~*S*S*s*S“S*SsSsSC“CSs“‘“SSSSSS 


Disable time® 


Os 


NOTES: 

. Positive current is defined as into the terminal referenced. 

. All voltages with respect to network ground. 

. Duration of short circuit should not exceed 1 second. 

. Tested at an address cycle time of 1s. 

. Typical values are at Voc = 5V, Ta = + 25°C. 

. Measured at a delta of 0.5V from Logic Level with R; = 7502, Ro = 750 and C, = 5pF. 
. Measured with all inputs grounded and all outputs open. 


TEST LOAD CIRCUIT VOLTAGE WAVEFORM 


NOOR ONM — 


CL 


(INCLUDES SCOPE AND 
JIG CAPACITANCE) 


All inputs t, = tj = 5ns (10% to 90%). 
All AC parameters are measured at 1.5V unless otherwise specified. 
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4K-bit TTL Bipolar PROM 


828115 

82S137 
82S137A/82S137B 
82S8137C 
82S141/82S141A 
82S147/82S147A 
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4096-bit PROM (512 X 8 )........eseessessesensesseereeseaees 257 
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255 


Signetics 


Bipolar Memory Products 


DESCRIPTION 


The 825115 is field programmable and 
includes on-chip decoding and 2 chip 
enable inputs for ease of memory ex- 
pansion. It features 3-State outputs for 
optimization of word expansion in bused 
organizations. A D-type latch is used to 
enable the 3-State output drivers. In the 
Transparent Read mode, stored data is 
addressed by applying a binary code to 
the address inputs while holding Strobe 
High. In this mode the bit drivers will be 
controlled solely by CE, and CEz lines. 


In the Latched Read mode, outputs are 
held in their previous state (High, Low, or 
Hi-Z) as long as Strobe is Low, regard- 
less of the state of Address or Chip 
Enable. A positive Strobe transition 
causes data from the applied address to 
reach the outputs if the chip is enabled, 
and causes outputs to go to the Hi-Z 
State if the chip is disabled. 


A negative Strobe transition causes out- 
puts to be locked into their last Read 
Data condition if the chip was enabled, 
or causes outputs to be locked into the 
Hi-Z condition if the chip was disabled. 


BLOCK DIAGRAM 


Ag © 


ADORESS 
LINES 


| BUFFER! | 
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4K-Bit TTL Bipolar PROM 


Product Specification 


Ordering information can be found on 
the following page. 


This device is also processed to military 
requirements for operation over the mili- 
tary temperature range. For specifica- 
tions and ordering information consult 
the Signetics Military Data Book. 


FEATURES 

e Address access time: 60ns max 
e Power dissipation: 165uW/bit typ 
e Input loading: -100uA max 

e Two Chip Enable inputs 

e On-chip storage latches 

e Schottky clamped 

e Fully TTL compatible 

e Outputs: 3-State 


APPLICATIONS 

e Microprogramming 

e Hardware algorithms 

e Character generation 

e Control store 

e Sequential controllers 


512 x 8 MATRIX 


8-BIT OUTPUT LATCH 


8 3-STATE DRIVERS 


0, Og 03 Og Os Og O7 Og 
OUTPUT LINES 


BDO0803S 
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PIN CONFIGURATION 


N Package 


TOP VIEW 


CD01023S 


Signetics Bipolar Memory Products . Product Specification 


4K-Bit TTL Bipolar PROM (542 x 8) | | 828115 


ORDERING INFORMATION 
DESCRIPTION ORDERING CODE 


24-pin Plastic DIP 
600mil-wide 


ABSOLUTE MAXIMUM RATINGS 


SYMBOL PARAMETER RATING 


Temperature range 
Operating 
Storage 


0 to +75 
-65 to +150 


DC ELECTRICAL CHARACTERISTICS 0°C <Ta <+75°C, 4.75V <Voc <5.25V 


LIMITS 
SYMBOL PARAMETER TEST CONDITIONS® Twin | typ? | UNIT 
Typ* | Max 


Input voltage 


Vie Low V 
ViH High 
Vic Clamp ln =-12mMA 


Output voltage . 


CE, = Low, CE = High 
VoL lout = 9.6mA 
Vou lout = -2mMA 


Input current? 


Ie Low Vin = 0.45V 
hy High Vin = 5.5V 
Output current® 
Hi-Z State | CE, = High or CEp = Low, Vout = 5.5V | 
CE, = High or CEp = Low, Vout = 0.5V 
Short circuit CE, = Low, CE2 = High, Vout = OV, High stored 


Supply current’? 


a or 


Capacitance 

CE, = High or CE2 = Low, Vcc = 5.0V 
Cin Input Vin = 2.0V 
Court Output Vout = 2.0V 
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Signetics Bipolar Memory Products Product Specification 


AK-Bit TTL Bipolar PROM (512 x 8) 82S$115 


AC ELECTRICAL CHARACTERISTICS R, = 4700, Roz = 1k, C, = 30pF, 0° <Ta <+75°C, 4.75V <Voc <5.26V 


LIMITS 
SYMBOL PARAMETER TO 


UNIT 
| min | typ® | Max 
Access time® 


tan Output Address 40 60 
toe Output Chip Latched or Pepeperent 20 40 
Read* 
enable 


Disable time® 


tcp Chip Latched or transparent 40 
disable Read@4 


Setup and hold time 


tcps Setup time Output Chip a 40 
ee shape mien 10 


Hold time 


wow [Hous tne | Adtoss | Svobo [ taohed Ress om™ [0 | | = 


Pulse Width 


tov _[svobe—dTSSC*dSCOSCS*~*dC*~CSt as dT Cd 


Latch time 


fe 


Delatch time® 


wooed did ene ov ddd 
NOTES: 


1. No more than one output should be grounded at the same time and strobe should be disabled Strobe is in the High state. 
2. If the Strobe is High, the device functions in a manner identical to conventional bipolar ROMs. The timing diagram shows valid data will appear Taq nanoseconds 
after the address has changed or Tce nanoseconds after the output circuit is enabled. 

3. In latched Read Mode data from any selected address will be held on the output when Strobe is lowered only when Strobe is raised will new location data be 
transferred and chip enable conditions be stored. The new data will appear on the outputs if the chip enable conditions enable the outputs. 

. During operation the fusing pins FE; and FE2 must be grounded or left floating. 

. Positive current is defined as into the terminal referenced. 

. Tested at an address cycle time of 1ys. 

Areas shown by crosshatch are latched data from previous address. 

. Typical values are at Voc = 5V, Ta = + 25°C. 

. Measured at a delta of 0.5V from Logic Level with Ry = 75082, Re = 75022, and C, = 5pF. 

. Measured with all inputs grounded and all outputs open. 


TEST CONDITIONS 


COMNAMSA 


1 


TEST LOAD CIRCUIT VOLTAGE WAVEFORM 


ALL INPUT PULSES 


PULSE 
GENERATOR 


ae 


WF04280S 
(INCLUDES JIG AND 
SCOPE CAPACITANCE) 


TCO00641S 


Input Pulses 
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Signetics Bipolar Memory Products 


A4K-Bit TTL Bipolar PROM (5412 x 8) 


Product Specification 


8254415 


TIMING DIAGRAMS 


STROBE 1.5V 


| 
er <I 


cE, 1.6V 


4 YW 1 


tce 
<a} j<—taa top> 


Output Latches Not Used 


Transparent Read” ” 
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WMP 


Output Latches Used 
Latched Read” ’” 


Signetics 


Bipolar Memory Products 


DESCRIPTION 


The 828137 is field programmable, 
which means that custom patterns are 
immediately available by following the 
Signetics Generic | fusing procedure. 
The 82S137 is supplied with all outputs 
at logical Low. Outputs are programmed 
to a logic High level at any specified 
address by fusing the Ni-Cr link matrix. 


These devices include on-chip decoding 
and 2 Chip Enable inputs for ease of 
memory expansion. They feature 3-State 
outputs for optimization of word expan- 
sion in bused organizations. 


Ordering information can be found on 
the following page. 


The 828137 devices are also processed 
to military requirements for operation 
over the military temperature range, for 
specifications and ordering information 
consult the Signetics Military Data Book. 


BLOCK DIAGRAM 


Ag O———_> 


ADDRESS 


1:64 
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828137 
4K-Bit TTL Bipolar PROM 


Product Specification 


FEATURES 

e Address access time: 60ns max 

e Power dissipation: 0.13mW/bit 
typ 

e@ Input loading: -100uA max 

e On-chip address decoding 

e No separate fusing pins 


e Unprogrammed outputs are Low 
level 


e Fully TTL compatible 
© Two Chip Enable inputs 
e Outputs: 3-State 


APPLICATIONS or wae 


e Sequential controllers . 
e Control store 

e Random logic 

e Code conversion 


A Package 


64 x 64 MATRIX 


4 3-STATE DRIVERS 


O2 03 O4 
OUTPUT LINES 
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PIN CONFIGURATIONS 
N Package 


Signetics Bipolar Memory Products Product Specification 


4K-Bit TIL Bipolar PROM (1024 x 4) | 828437 


ORDERING INFORMATION 


DESCRIPTION ORDER CODE 


18-pin Plastic DIP 
300mil-wide 


N82S137 N 


20-pin Plastic Leaded Chip Carrier 


350mil-square N82S137 A 


ABSOLUTE MAXIMUM RATINGS 


SYMBOL PARAMETER RATING . UNIT 


Output voltage 
Off-state 


+5.5 Voc 


Temperature range 
Operating 
Storage 


0 to +75 
-65 to +150 


SYMBOL PARAMETER TEST CONDITIONS’ UNIT 


Input voltage’. 


Vit Low 
: ViH High 
Vic 


lin =-—12mA 


CE12 = Low 
lout = 16mA 
lout = -2mA 


Hi-Z State E;2= High, Vout = 0.5V 
1,2 = High, Vout = 5.5V 


Low, Vout = OV, High stored 


al 


CE1 2 


Short circuit? 


Voc = 5.25V 
Capacitance 
CE12 = High, Vcc = 5.0V 
Cin Input Vin = 2.0V pF 
Cout Output Vout = 2.0V 
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Signetics Bipolar Memory Products Product Specification 


AK-Bit TTL Bipolar PROM (1024 x 4) 825137 


AC ELECTRICAL CHARACTERISTICS RF, = 2702, Rp = 6002, C, = 30pF, O°C < Ta <+ 75°C, 4.75V < Voc <5.25V 


LIMITS 
SYMBOL PARAMETER TO UNIT 
|_min | tye | Max 


Access time‘ 


a OS 
a 


Disable time® 


ptco tpt | tip enable] | | |e 


NOTES: 

. Positive current is defined as into the terminal referenced. 

. All voltages with respect to network ground. 

. Duration of short circuit should not exceed 1 second. 

. Tested at an address cycle time of ips. 

. Typical values are at Voc = 5V, Ta = + 25°C. 

. Measured at a delta of 0.5V from Logic Level with R, = 750, Re = 750Q and C, = 5pF. 
. Measured with all inputs grounded and all outputs open. 


NO oh OD = 


TEST LOAD CIRCUIT VOLTAGE WAVEFORM 


ADDRESS 3 1.5V 
ov 


+3.0V 
CE,, CE, . 1.5V 


tcp 
O04 ~ O4 
CL 


R 
2 | (INCLUDES SCOPE AND 
JIG CAPACITANCE) 


NOTES: 
All inputs t, = t;=5ns (10% to 90%). 
All AC parameters are measured at 1.5V unless otherwise specified. 


Read Cycle 
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DESCRIPTION 


The 82S5137A and 82S137B are field 
programmable, which means that cus- 
tom patterns are immediately available 
by following the Signetics Generic | fus- 
ing procedure. The 82S8137A and 
82S137B are supplied with all outputs at 
logical Low. Outputs are programmed to 
a logic High level at any specified ad- 
dress by fusing the Ni-Cr link matrix. 


These devices include on-chip decoding 
and 2 Chip Enable inputs for ease of 
memory expansion. They feature 3-State 
outputs for optimization of word expan- 
sion in bused organizations. 


Ordering information can be found on 
the following page. 


The 828137A devices are also pro- 
cessed to military requirements for oper- 
ation over the military temperature 
range. For specifications and ordering 
information consult the Signetics Military 
Data Book. 


BLOCK DIAGRAM 
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- @ Input loading: -100uA max 


828137A 


82$137B | 
A4K-Bit TTL Bipolar PRO 


Product Specification 


FEATURES 

e Address access time: 
- N82S137A: 45ns max 
~ N82S137B: 35ns max 

e Power dissipation: 0.13mW/bit 
typ 


PIN CONFIGURATIONS 
N Package 


@ On-chip address decoding 

@ No separate fusing pins 

e Unprogrammed outputs are Low 
level 

e Fully TTL compatible 

@ Two Chip Enable inputs 


e Outputs: 3-State TOP VIEW 


CD01142S 


A Package 


APPLICATIONS 

e Control store 

@ Sequential controllers 
e Random logic 

e Code conversion 


64 x 64 MATRIX CD03321S 


_ O2 O43 O4 
OUTPUT LINES 


BD00901S 
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Signetics Bipolar Memory Products Product Specification 


AK-Bit TTL Bipolar PROM (1024 x 4) 82S8137A, 82$137B 


ORDERING INFORMATION 


DESCRIPTION ORDER CODE aes 
18-pin Plastic DIP 


300mil-wide N82S137A N « N82S137B N 


20-pin Plastic Leaded Chip Carrier N82S137A A « N82S137B A 
350mil-square 


ABSOLUTE MAXIMUM RATINGS 


SYMBOL PARAMETER RATING UNIT 
vn | pit vonage Sd Svs Yoo 


Voc 
ViN 
Vo Output voltage 
Off-state : 
Temperature Range 
Ta Operating 0 to +75 °C 
Tst¢ Storage —65 to +150 


DC ELECTRICAL CHARACTERISTICS o0°C <T, <+75°C, 4.75V <Voc <5.25V 


SYMBOL PARAMETER TEST CONDITIONS’ 


Low 0.8 V 
High 2.0 
Clamp lin =—-12mA -1.2 


Output voltage 


Input voltage 


CE; 2 = Low 
VoL lout = 16mA 
VoH lout = -2mA 


Hi-Z State E, 2 = High, Vout = 0.5V 


CE1,2 = High, Vout = 5.5V 


Short circuit? CE1.2 = Low, Vout = OV 
High stored 


Supply current’ 


Capacitance 

CEy2 = High, Vcc = 5.0V 
Cin Vin = 2.0V 5 pF 
Cout Vout = 2.0V 8 
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Signetics Bipolar Memory Products Product Specification 


A4K-Bit TTL Bipolar PROM (1024 x 4) | 82S$137A, 825137B 


AC ELECTRICAL SHnperlEnetLe Ry = 2702, Re = 6002, C, = ae 0°C <Ta S+75°C, 4.75V < Voc <5.25V 


| Ne2S137A N82S137B 
SYMBOL PARAMETER UNIT 
[min | tye® | max | min | tye | Max 


Access time 


ptm | utp | ares || 9s | 4s || 90 | 98 | ne 
pte [| tpt chip enabie | | 20 | ao | | ts | 2 | oe | 


Disable time® 
| Output | chip disable | | 20 | 30 | | 15 | 25 | ns 
NOTES: 


. Positive current is defined as into the terminal referenced. 

. All voltages with respect to network ground. 

. Duration of short circuit should not exceed 1 second. 

. Tested at an address cycle time of 1s. 

. Typical values are at Voc = 5V, Ta = + 25°C. 

. Measured at a deita of 0.5V from Logic Level with R, = 750Q, Re = 7502 and C, = SpF. 
. Measured with all inputs grounded and all outputs open. 


NOOO A OND — 


TEST LOAD CIRCUIT VOLTAGE WAVEFORM 


| ADDRESS 3& 1.5V 
ov 


+ 3.0V 
CE, 2 1.5V 
maameaee OY 


tcp 


Vou 


= CL | taa Vou 


R 
2| (NCLUDES SCOPE AND 
JIG CAPACITANCE) 


All inputs t, = t= 5ns (10% to 90%). 
All AC parameters are measured at 1.5V unless otherwise specified. 
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DESCRIPTION 


The 828137C is field programmable, 
which means that custom patterns are 
immediately available by following the 
Signetics Generic | fusing procedure. 
The 82$137C is supplied with all outputs 
at logical Low. Outputs are programmed 
to a logic High level at any specified 
address by fusing the Ni-Cr link matrix. 


These devices include on-chip decoding 
and 2 Chip Enable inputs for ease of 
memory expansion. They feature 3-State 
outputs for optimization of word expan- 
sion in bused organizations. 


Ordering information can be found on 
the following page. 


The 82S8137C devices are also pro- 
cessed to military requirements for oper- 
ation over the military temperature 
range, for specifications and ordering 
information consuit the Signetics Military 
Data Book. 


BLOCK DIAGRAM 


Ag O————_> 


ADDRESS 
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82$137C 


A4K-Bit TIL Bipolar PROM 


Objective Specification 


FEATURES 

e Address access time: 20ns max 

e Power dissipation: 0.13mW/bit 
typ 

e Input loading: -100uA max 

e On-chip address decoding 

e No separate fusing pins 


e Unprogrammed outputs are Low 
level 


e Fully TTL compatible 
e Two Chip Enable inputs 
e Outputs: 3-State 


APPLICATIONS 

e Sequential controllers 
e Control store 

e Random logic 

e Code conversion 


64 x 64 MATRIX 


ee es ee 


O; O02 Og O4 
OUTPUT LINES 
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PIN CONFIGURATIONS 
N Package 


TOP VIEW 


A Package 


Cp01123S 


Signetics Bipolar Memory Products Objective Specification 


AK-Bit TTL Bipolar PROM (1024 x 4) | 82$137C 


ORDERING INFORMATION 


DESCRIPTION ORDER CODE 
18-pin Plastic DIP 
300mil-wide ete 
20-pin Plastic Leaded Chip Carrier N82S137C A 
350mil-square 


ABSOLUTE MAXIMUM RATINGS 


eh I ed 
ps — ee fe 
fe [a 

Off-state 


Temperature range 
Operating 
Storage 


Voc 


0 to +75 
-65 to +150 


DC ELECTRICAL CHARACTERISTICS 0°C <T, <+75°C, 4.75V < Voc <5.25V 


SYMBOL PARAMETER TEST CONDITIONS" 


Input voltage 


Low 
High 
Clamp lin =-12mA 


Output voltage 


CE, Poel Low 
VoL lout = 16mA 
VoH i lout = -2mA 


Input current 


ie Low Vin = 0.45V ~100 BA 
lw High Vin = 5.5V 40 


Output current 


Hi-Z State CE,.2 = High, Vout = 0.5V 
73 CE, 1,2 = High, Vout = 5.5V 
Short circuit? CE,.2 = Low, Vout = OV, High stored 


Supply current’ 


Se (a me ee ee eee Ee 


Capacitance 


CE, 2 = High, Voc = 5.0V 
Vin = 2.0V 
Vout = 2.0V 
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Signetics Bipolar Memory Products Objective Specification 


A4K-Bit TTL Bipolar PROM (1024 x 4) 82S$137C 


AC ELECTRICAL CHARACTERISTICS fF, = 2702, Ro = 600, C, = 30pF, O°C < Ta <+75°C, 4.75V < Voc <5.25V 


LIMITS ; 
SYMBOL PARAMETER TO UNIT 
[|_min | tye | Max | 


Access time* 


a 


Disable time® 


a OO 


NOTES: 

. Positive current is defined as into the terminal referenced. 

. All voltages with respect to network ground. 

. Duration of short circuit should not exceed 1 second. 

. Tested at an address cycle time of 1ys. 

. Typical values are at Voc = 5V, Ta = + 25°C. 

. Measured at a delta of 0.5V from Logic Level with Ry = 7502, Re = 7502 and C, = 5pF. 
. Measured with all inputs grounded and all outputs open. 


NOoh OND =~ 


TEST LOAD CIRCUIT VOLTAGE WAVEFORM 


ADDRESS 3€ 1.5V 
ov 


; +3.0V 
CE,, CE2 1.5V 


tcp 


Oy ~ 04 
CL 


R 
2] (INCLUDES SCOPE AND 
JIG CAPACITANCE) 


WF04561S 


TC00731S 
NOTES: 

All inputs t, = tp = 5ns (10% to 90%). 

All AC parameters are measured at 1.5V unless otherwise specified. 


| Read Cycle 
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Bipolar Memory Products 


DESCRIPTION 


The 828141 and 82S141A are field pro- 
grammable, which means that custom 
patterns are immediately available by 
following the Signetics Generic | fusing 
procedure. The 828141 and 82S141A 
are supplied with all outputs at logical 
Low. Outputs are programmed to a logic 
High level at any specified address by 
fusing the Ni-Cr link matrix. . 


This device includes on-chip decoding 
and 4 Chip Enable inputs for ease of 
memory expansion. It features 3-State 
outputs for optimization of word expan- 
sion in bused organizations. 


Ordering information can be found on 
the following page. 


BLOCK DIAGRAM 


1:32 


ADORESS LINES DECODER 


828144 


82S141A 
A4K-Bit TTL Bipolar PROM | 


Product Specification 


PIN CONFIGURATION 
N Package © 


FEATURES 
e Address access time: 
- N82S141: 60ns max 
- N82S141A: 45ns max 
e Power dissipation: 76uW/bit typ 
@ Input loading: -100”A max 
e On-chip address decoding 
e Four Chip Enable inputs 
e Outputs: 3-State 
e No separate fusing pins 


e Unprogrammed outputs are Low 
level 


e Fully TTL compatible 


APPLICATIONS 

e Prototyping/volume production 
e Sequential controllers 

e Microprogramming 

e Hardwired algorithms 

® Control store 

® Random logic 

© Code conversion 


TOP VIEW 


32X128 MATRIX 


0; Og O03 Og O88 OF 
OUTPUT LINES 


O7 Og 


8D01014S 


en eetmere een mannmnemnettonneree mins bse tat netsh entre Arete ten reemnnenentiie ethernet er en n/n nent tN ett 
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Signetics Bipolar Memory Products Product Specification 


A4K-Bit TTL Bipolar PROM (542 x 8) 82S$141, 825141A 


ORDERING INFORMATION 


DESCRIPTION ORDER CODE 


24-pin Plastic DIP 
300 mil-wide N82S141 N3 e N82S141A N3 


24-pin Plastic DIP 
600mil-wide N82S141 N e N82S141A N 


ABSOLUTE MAXIMUM RATINGS 


SYMBOL PARAMETER RATING UNIT 


Output voltage 
Off-state 


Temperature range 
Operating 
Storage 


0 to +75 
~65 to +150 


SYMBOL PARAMETER 


input voltage” 


Vit Low 
Vin High 
Vic Clamp 


Output voltage” 


CE,.2 = Low, CE34 = High 
lout = 9.6mA | 
lout = -2mA 


Input current’ 


lie Low Vin = 0.45V 
iH High Vin = 5.5V 
Output current’ 


Hi-Z state CE, 2 = High, CE3.4 = Low, Vout = 5.5V, 
. CE, 2 = High, CE3.4 = Low, Vour = 0.5V 
Short circuit? CE; 2 = Low, CE3,4 = High, Vout = 0V 
High stored 


Supply current?’ 


Capacitance 
CE12 = High, Voc = 5.0V | 
Vin = 2.0V pF 
Vout = 2.0V 
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Signetics Bipolar Memory Products Product Specification 


4K-Bit TTL Bipolar PROM (542 x 8) 828141, 82S141A 


AC ELECTRICAL CHARACTERISTICS R, = 470Q, Ro = 1kQ, ae" ae 0°C <Ty X+75°C, 4.75V< < 5.25V 


N82S141A 
SYMBOL PARAMETER TO 5 UNIT 
rane ee nek 


Access time* 


me [dC tot [mares [dC | dT CUT wh 


Disable time® 


up | creas [TdT wo | dP Ud hl 


NOTES: 

. Positive current is defined as into the terminal referenced. 

. All voltages with respect to network ground. 

. Duration of the short circuit should not exceed 1 second. 

. Tested at an address cycle time of tus. 

. Typical values are at Voc = 5V, Ta = + 25°C. 

. Measured at a delta of 0.5V from Logic Level with R; = 750Q, Re = 7502 and C, = 5pF. 
. Measured with all inputs grounded and all outputs open. 


NOOR OA = 


TEST LOAD CIRCUIT VOLTAGE WAVEFORM 


AODRESS 1.5V 


(INCLUDES 
1 SCOPE & JIG ov 
CAPACITANCE) 


Von 


VoL 


WF04702S 


All inputs t, = t= 5ns (10% to 90%). 
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DESCRIPTION 


The 828147 and 82S147A are field- 
programmable, which means that cus- 
tom patterns are immediately available 
by following the Signetics Generic | fus- 
ing procedure. The standard devices are 
supplied with all outputs at logical Low. 
Outputs are programmed to a logic High 
level at any specified address by fusing 
the Ni-Cr link matrix. 


The 828147 and 82$147A includes on- 
chip decoding and one Chip Enable 
input for ease of memory expansion, and 
features 3-State outputs for optimization 
of word expansion in bused organiza- 
tions. 


Ordering information can be found on 
the following page. 


The 828147 and 82S147A devices are 
also processed to military requirements 
for operation over the military tempera- 
ture range. For specifications and order- 
ing information consult the Signetics Mil- 
itary Data Book. 


BLOCK DIAGRAM 
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DECODER ft 64 x 64 MATRIX 


828147 


82S147A 
4K-Bit TTL Bipolar PROM 


Product Specification 


PIN CONFIGURATIONS 
N Package 


FEATURES 
e Address access time: 

- N82S147: 60ns max 

- N82S147A: 45ns max 
e Power dissipation: 625mW typ 
e Input loading: -100uA max 
e One Chip Enable input 
e On-chip address decoding 
e No separate fusing pins 
e Fully TTL compatible 
e Outputs: 3-State 


e Unprogrammed outputs are Low 
level 


APPLICATIONS 
e Prototyping/volume production 
e Sequential controllers 


TOP VIEW 


A Package 
e Microprogramming Ao 


e Hardwired algorithms 
e Control store 

e Random logic 

e Code conversion 


8 3-STATE DRIVERS 


0, O2 Og, Og Og Og O7 Og 
OUTPUT LINES 
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Signetics Bipolar Memory Products Product Specification 


4K-Bit Bipolar PROM (5128) 828447, 828147A 


ORDERING INFORMATION 


| | PACKAGES __ ! ORDER CODE : 
20-pin Plastic DIP | 


—300mil-wide | | N82S147 N e N82S147A N 
20-pin Plastic Leaded Chip Carrier | | 
300mil-square . - N82S147 A e N82S147A A 


ABSOLUTE MAXIMUM RATINGS 


SYMBOL PARAMETER iene cee 
Power supply voltage 
Input voltage ee 5 


Output voltage 
Off-state 


Temperature range 
Operating 0 to +75 
Storage -65 to +150 


LIMITS 
SYMBOL PARAMETER 


Input voitage 


Vit 
Vin 
Vic 


Output voitage 


CE = Low 
Vo. lout = 9.6mA 
Vou i lout =-2mA 


input current 


hie Low Vin = 0.45V 
lie High | Vin = 5.5V 


Output current 


Hi-Z State | CE = High, Vout = 5.5V 
| CE = High, Vout = 0.5V 
Short circuit? , | CE = Low, Vout = OV 


Supply current?’ 
loc Voc = 5.25V 
Capacitance 


CE = High, Vcc = 5.0V 
Cin Vin = 2.0V 
— Cout Vout = 2.0V 
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Signetics Bipolar Memory Products | Product Specification 


4K-Bit Bipolar PROM (5412 x 8) 828147, 825147A 


AC ELECTRICAL CHARACTERISTICS R, = 4702, Ro = 1k, C, = 30pF, 0°C <Ta <+75°C, 4.75V <Voc <5.25V 


N82S147 N82S147A 
SYMBOL PARAMETER TO UNIT 
[min | typ | ax | min_| tye* 


Access time‘ 


a 
a 


Disable time® 


NOTES: 

. All voltage values are with respect to network ground terminal. 

. Positive current is defined as into the terminal referenced. 

. Duration of the short circuit should not exceed 1 second. 

. Tested at an address cycle time of 1ys. 

. Typical values are at Voc = 5V, Ta = + 25°C. 

. Measured at a delta of 0.5V from Logic Level with Ry = 7502, Re = 7502 and C, = 5pF. 
. Measured with all inputs grounded and all outputs open. 


TEST LOAD CIRCUIT VOLTAGE WAVEFORM 


NQOoh ON — 


ADDRESS 
CE 
1.5V 1.5V 
é, ov 
tce tcp : 
C, (INCLUDES SCOPE & : “\T | +VYOH 
, me V 
tan OL 


WF04712S 


All inputs t, = tj = 5ns (10% to 90%). 
. Alt AC parameters are measured at 1.5V unless otherwise specified. 
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Bipolar Memory Products 


DESCRIPTION 


The 82S8147B is field programmable, 
which means that custom patterns are 
immediately available by following the 
Signetics Generic | fusing procedure. 
The standard devices are supplied with 
all outputs at logical Low. Outputs are 
programmed to a logic High level at any 
specified address by fusing the Ni-Cr link 
matrix. 


The 82S147B includes on-chip decoding 
and one Chip Enable input for ease of 
memory expansion, and features 3-State 
outputs for optimization of word expan- 
sion in bused organizations. 


Ordering information can be found on 
the following page. 


The 82S147B device is also processed 
to military requirements for operation 
over the military temperature range. For 
specifications and ordering information 
consult the Signetics Military Data Book. 
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Ay 
ADDRESS 
LINES 


Ag 
Ag e 


1:64 
DECODER 


ame ee nee ome eee ome oe 


Ag O 
A7O 


November 1986 


82S147B 


A4K-Bit TTL Bipolar PROM 


Objective Specification 


FEATURES 

e Address access time: 25ns max 
e Power dissipation: 625mW typ 
e Input loading: -100uA max 

© One Chip Enable input 

e On-chip address decoding 

e No separate fusing pins 

e Fully TTL compatible 

e Outputs: 3-State 


e Unprogrammed outputs are Low 
level 


APPLICATIONS 

e Prototyping/volume production 
@ Sequential controllers 

e Microprogramming 

e Hardwired algorithms 

e Control store 

e Random logic 

e Code conversion 


64 x 64 MATRIX 


8 3-STATE DRIVERS 


0; O02 03 
OUTPUT LINES 


Og Of OO O07 Og 
8D01022S 
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PIN CONFIGURATIONS 
N Package 


TOP VIEW 
cD012638 


A Package 


Signetics Bipolar Memory Products 


Objective Specification 


4K-Bit Bipolar PROM (5412 x 8) 


82S$147B 


ORDERING INFORMATION 


|) PACKAGES ORDER CODE 
20-pin Plastic DIP 
300mil-wide N82S147B N 
20-pin Plastic Leaded Chip Carrier 
350mil-square N82S147B A 


ABSOLUTE MAXIMUM RATINGS 


SYMBOL PARAMETER RATING UNIT 


Output voltage 
Off-state +5.5 Voc 


Temperature range 
Operating 
Storage 


-65 to +150 


SYMBOL PARAMETER TEST CONDITIONS"? 


Input voltage 

Vit 

VIH 

Vic lin =—-12mA 
Output voltage 


CE = Low 
lout = 9.6mA 
lout =-2mA 


Input current 


Output current 


Hi-Z State CE = High, Vout = 5.5V 
CE = High, Vout = 0.5V 


E 
Short circuit? CE = Low, Vout = OV 


Supply current’ 


LIMITS 


Tee ees 85 


Capacitance 


CE = High, Vcc = 5.0V 
Vin = 2.0V 
Vout = 2.0V 
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AK-Bit Bipolar PROM (542 X 8) 82S147B 


AC ELECTRICAL CHARACTERISTICS R, - 4702, Re = 1kQ, C, = 30pF, 0°C < me" aane +75°C, 4.75V <Voco <5.25V 


| Nezsia7B i 
SYMBOL PARAMETER Type 


Access time“ 


2S SEGRE AOE Se SO RN RT MRD 
ee att [a evans se 
[ombeime® SOS—S—S—SC“‘“S*S*S*SCSSSSSS 


Disable time® 


co [chp dese [oT | Ss | 
NOTES: 

1. All voltage values are with respect to network ground terminal. 

2. Positive current is defined as into the terminal referenced. 

3. Duration of the short circuit should not exceed 1 second. 

4. Tested at an address cycle time of 1s. 

5. Typical values are at Voc = 5V, Ta = + 25°C. 

6. Measured at a delta of 0.5V from Logic Level with Ry = 75022, Re = 7502 and C, = 5pF. 

7. Measured with all inputs grounded and all outputs open. 


TEST LOAD CIRCUIT VOLTAGE WAVEFORM 


ADDRESS 
Ry CE 


ov 


C_ (INCLUDES SCOPE & Hi-Z 


Ro i JIG CAPACITANCE) 


—~ VoL 


== , WF04712S 


All inputs t, = t;=5ns (10% to 90%). 
All AC parameters are measured at 1.5V unless otherwise specified. 


November 1986 278 


8K-bit TTL Bipolar PROM 


82S181/82S181A 8192-bit PROM (1024 x 8) 
82S181C 8192-bit PROM (1024 x 8) 
82S183 8192-bit PROM (1024 x 8) 
82S185 8192-bit PROM (2048 x 4) 
82S185A 8192-bit PROM (2048 x 4) 
82S185C 8192-bit PROM (2048 x 4 

82HS187/82HS187A 8192-bit PROM (1024 x 8) 


82HS189/82HS189A 8192-bit PROM (1024 x 8) 
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Bipolar Memory Products 


DESCRIPTION 


The 825181 and 82S181A are field pro- 
grammabie, which means that custom 
patterns are immediately available by 
following the Signetics Generic | fusing 
procedure. The 828181 and 82S5181A 
are supplied with all outputs at logical 
Low. Outputs are programmed to a logic 
High level at any specified address by 
fusing the Ni-Cr link matrix. 


This device includes on-chip decoding 
and 4 Chip Enable inputs for ease of 
memory expansion. It features 3-State 
outputs for optimization of word expan- 
sion in bused organizations. 


Ordering information can be found on 
the following page. 


The 828181 and 82S181A devices are 
also processed to military requirements 
for operation over the military tempera- 
ture range. For specifications and order- 
ing information consult the Signetics Mil- 
itary Data Book. 


BLOCK DIAGRAM 
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1:64 
DECODER 


8 3-STATE DRIVERS 


828181 


82$181A 
8K-Bit TTL Bipolar PROM 


Product Specification 


FEATURES 
e Address access time: 
- N82S181: 70ns max 
- N82S181A: 55ns max 
e Power dissipation: 76uW/bit typ 
e Input loading: -100uvA max 
e On-chip address decoding 
e Four Chip Enable inputs 
e Outputs: 3-State 
e No separate fusing pins 


e Unprogrammed outputs are Low 
level 


e Fully TTL compatible 


PIN CONFIGURATIONS 
— 


N Package 


APPLICATIONS 

e Prototyping/volume production 
e Sequential controllers 

e Microprogramming 

e Hardwired algorithms 

e Control store 

e Random logic 

e Code conversion 


TOP VIEW 


CD01244S 


A Package 


64X128 MATRIX 


CD12570S 


0, Og O03 O% Og OO 
OUTPUT LINES 


O7 Og 


BD01012S 
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Signetics Bipolar Memory Products ee ye 7 een eee Product Specification — | 


8K-Bit TIL Bipolar PROM (4024 X 8) 828484, 825481A 


DESCRIPTION ORDER CODE 
24-pin Plastic DIP : 
600mil-wide | | ween N « N82S181A N 
28-pin Plastic Leaded Chip Carrier N82S181 A e N82S1B1A A 
450mil-square | 


ABSOLUTE MAXIMUM RATINGS 


[—svwso. [PARAMETER —=«|—ORATING | ONT | 
Vo Off-state +5.5 Voc 
Temperature range 


ORDERING INFORMATION maar 


0 to +75 
-65 to +150 


Operating 
Storage 


y= -12mA 


CE;2 = Low, CE3,4 = High 
lout = 9.6mA 
lout = -2mA 


E 


7 


Hi-Z State CE, 2 
1,2 
1 ’ 


= High, CE3 4 = Low, Vout = 5.5V, 
| = High, CEg 4 = Low, Vout = 0.5V 
Short circuit? E12 = Low, CEg,4 = High, Vout = OV 
High stored 


— 


CE, 2 = High, Voc = 5.0V 
Vin = 2.0V 
Vout = 2.0V 
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8K-Bit TTL Bipolar PROM (1024 x 8) 82S181, 82S181A 


AC ELECTRICAL CHARACTERISTICS R, = 470Q, Re = 1kQ, Cy = 30pF, 0°C < Ta <+75°C, 4.75V < Voc <5.25V 


SYMBOL 


Access time‘ 


hewestine’ —SCCSC“SsSCSC“Ss~“Ss“s*~S*sSsSSSCSS 
im [de [es [Pm Tm] | el el 
ce | | Oteit | Grp eravio | | as | | | a | 0 | 
ombetm® SSCSC—“—CSCSCSC“‘“S*CS*S*SCS 


Disable time® 


co | | owe [Gin dave | [a] ] [= ]«l[~_ 


NOTES: 

. Positive current is defined as into the terminal referenced. 

. All voltages with respect to network ground. 

. Duration of the short circuit should not exceed 1 second. 

. Tested at an address cycle time of 1ys. 

. Typical values are at Voc = 5V, Ta = + 25°C. 

. Measured at a delta of 0.5V from Logic Level with R; = 7502, Re = 7502 and C, = 5pF. 
. Measured with all inputs grounded and all outputs open. 


N8&2S181 N82S181A 


PARAMETER 


NQOonh oO = 


TEST LOAD CIRCUIT VOLTAGE WAVEFORM 


ADDRESS 1.5V 


CE, CE, 
SCOPE & JIG 
‘cE ‘co 


CAPACITANCE) CEg CE, 


pes 
01~- 0g 


WF04702S 


All inputs t, = tr = 5ns (10% to 90%). 
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DESCRIPTION 

The 82S181C is field programmable, 
which means that custom patterns are 
immediately available by following the 
Signetics Generic | fusing procedure. 
The 82S181C is supplied with all outputs 
at logical Low. Outputs are programmed 
to a logic High level at any specified 
address by fusing the Ni-Cr link matrix. 


This device includes on-chip decoding 
and 4 Chip Enable inputs for ease of 
memory expansion. It features 3-State 
outputs for optimization of word expan- 
sion in bused organizations. 


Ordering information can be found on 
the following page. 


This device is also processed to military 
requirements for operation over the mili- 
tary temperature range. For specifica- 
tions and ordering information consult 
the Signetics Military Data Book. 


BLOCK DIAGRAM 
Ag On 
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1 1:64 
| 


ADDRESS LINES DECODER 


November 1986 


82$8181C 
8K-Bit TTL Bipolar PROM 


Preliminary Specification 


FEATURES 

e Address access time: 35ns max 
e Power dissipation: 76uW/bit typ 
@ Input loading: -100uA max 

e On-chip address decoding 

e Four Chip Enable inputs 

e Outputs: 3-State 

e No separate fusing pins 


@ Unprogrammed outputs are Low 
level 


e Fully TTL compatible 


APPLICATIONS 

e Sequential controllers 
e Microprogramming 

e Hardwired algorithms 
e Control store 

e Random logic 

e Code conversion 


TOP VIEW 


A Package 


64X128 MATRIX 


8 3-STATE DRIVERS 


Og Os Og O7 Og 
OUTPUT LINES 


0, O02 O 


BD00874S 


284 


PIN CONFIGURATIONS 


N Package 


CD12670S 


Signetics Bipolar Memory Products Preliminary Specification 


8K-Bit TTL Bipolar PROM (1024 x 8) 82S$181C 


ORDERING INFORMATION 


a 
— 


ABSOLUTE MAXIMUM RATINGS 


SYMBOL 
V 
Input voltage 


Output voltage 
Vo Off-state 


Temperature range 
Operating 0 to +75 
Storage -65 to +150 


LIMITS 
SYMBOL PARAMETER TEST CONDITIONS" 2 UNIT 


Input voltage” 


Low 0.8 
High . 
Clamp lin =-12mA -1.2 


Output voltage” 


CE; 2 = Low, CE3 4 oa High 
VoL Low lout = 9.6mA 0.45 V 
Vou High lout = -2mA 2.4 . 
hie Low Vin = 0.45V -100 pA 
ry High Vin = 5.5V 40 


Output current! 


Hi-Z State CE, 2 = High, CE3 4 = Low, Vout = 5.5V 
Ei 2 = High, CE3 4 = Low, Vout = 0.5V 
Short circuit CE; 2 = Low, CE3.4 = High, Vout = OV 
High stored 


Supply current’ 


Capacitance 


CE 2 = High, Voc = 5.0V 
Cin Vin = 2.0V 
Cout Vout = 2.0V 
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8K-Bit TIL Bipolar PROM (1024 X 8) 28481 


AC ELECTRICAL CHARACTERISTICS R, = 4702, Ro = 1kQ, C, = 30pF, 0°C <T, <+75°C, 4.75V< < 5.25V 


LIMITS 
ee eee [win [tye [mex | 


Access time4 


a 
pce | Output | hip enable | ts 


Disable time® 


a 


NOTES: 

. Positive current is defined as into the terminal referenced. 

. All voltages with respect to network ground. 

. Duration of short circuit should not exceed 1 second. 

. Tested at an address cycle time of tus. 

. Typical values are at Voc = 5V, Ta = + 25°C. 

. Measured at a delta of 0.5V from Logic Level with R; = 7502, Re = 750Q and C, = 5pF. 
. Measured with all inputs grounded and all outputs open. 


TEST LOAD CIRCUIT VOLTAGE WAVEFORM 


NO Oh OPM = 


ADORESS 1.5V 


(INCLUDES 
SCOPE & JIG 
CAPACITANCE) 


VoL 


WF04652S 


All AC parameters are measured at 1.5V unless otherwise specified. 


All inputs: t, = t= 5ns (10% to 90%). 
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DESCRIPTION 


The 828123 is field programmable, 
which means lowing the that custom 
patterns are immediately available by 
following the Signetics Generic | fusing 
procedure. The standard 82S183 is sup- 
plied with all outputs at logical Low. 
Outputs are programmed to a logic High 
level at any specified address by fusing 
the Ni-Cr link matrix. 


This device includes on-chip decoding 
and 3 Chip Enable inputs for ease of 
memory expansion. It features 3-State 
outputs for optimization of word expan- 
sion in bused organizations. 


In the Transparent Read mode, stored 
data is addressed by applying a binary 
code to the address inputs while holding 
Strobe High. In this mode the output 
_ drivers are controlled solely by CE}, 
CEs, and CEz lines. 


A D-type latch is used to enable the 3- 
State output drivers. In the Latched 
Read mode, outputs are held in their 
previous state (High, Low, or Hi-Z) as 
long as Strobe is Low, regardless of the 
state of Address or Chip Enable. A 
positive Strobe transition causes data 
from the applied address to reach the 
outputs if the chip is enabled, and caus- 


BLOCK DIAGRAM 


ADDRESS 
LINES 


BUFFER 
DECODER | 


November 11, 1986 


825183 


8K-Bit TTL Bipolar PROM 


Product Specification 


es outputs to go to the Hi-Z state if the 
chip is disabled. 


A negative Strobe transition causes out- 
puts to be locked into their last Read 
Data condition if the chip was enabled, 
or causes outputs to be locked into the 
Hi-Z condition if the chip was disabled. 


Ordering information can be found on 
the following page. 


FEATURES 

e Address access time: 60ns max . 
e Power dissipation: 80uW/bit typ 
e Input loading: -100uA max 

e On-chip address decoding 

e No separate fusing pins 


e Unprogrammed outputs are Low 
level 


e Fully TTL compatible 
e Three Chip Enable inputs 
e Outputs: 3-State 


APPLICATIONS 

e Sequential controllers 
e Microprogramming 

e Hardwired algorithms 
e Control store 

e Code conversion 


64 x 128 MATRIX 


8-BIT OUTPUT LATCH 


8 3-STATE DRIVERS 


QO, Og Og Og Os Og O07 Og 
OUTPUT LINES 


8D01001S 
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PIN CONFIGURATIONS 


N Package 


TOP VIEW 


CD01231S 


A Package 


C012560S 


Signetics Bipolar Memory Products | Product Specification 


8K-Bit TIL Bipolar PROM (1024 x 8) 825183 


ORDERING INFORMATION 


DESCRIPTION ORDER CODE 


24-pin Plastic DIP 


600mil-wide N82S183 N 


28-pin Plastic Leaded Chip Carrier 
450mil-square 


N82S183 A 


ABSOLUTE MAXIMUM RATINGS 


SYMBOL PARAMETER RATING UNIT 
Supply voltage +7 Voc 


VIN input voltage +5.5 Voc 
Temperature range 

Ta Operating 0 to +75 °C 

Tstc¢ Storage -65 to +150 


DC ELECTRICAL CHARACTERISTICS 0°C <Ta<+75°C, 4.75V <Voco <5.25V 


LIMITS 


TEST CONDITIONS* ) UNIT 


| } 2.0 
lin = ~12mA ~0.8 


nn nner tn Rt 


CE,,2 = Low, CEg = Strobe = High 
lout = 9.6mA 0.45 V 
lout = -2.0mMA 2.4 
Vin = 0.45V ae WA 
Vin = 5.5V 


Hi-Z State CE = High or CE = Low, Vout = 5.5V yA 
CE = High or CE = Low, Vout = 0.5V Oy, 
Short circuit! CE = Low, CE = High, Vout = OV, mA 
. High stored 


Supply current? 


SYMBOL PARAMETER 


Input voltage 


Capacitance 

| CE}, =High or CE3 = Low, Vcc = 5.0 
Cin Input Vin = 2.0V pF 
Cout Output Vout = 2.0V 
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8K-Bit TTL Bipolar PROM (1024 x 8) 82S$183 


AC ELECTRICAL CHARACTERISTICS Rf, = 4709, Ro = 1kQ, Cy = 30pF, 0°C < Ta <+75°C, 4.75V< <5.25V 


SYMBOL PARAMETER TO | FROM | TEST CONDITIONS qe UNIT 


Access time” 


taa Output Address Latched or transparent read 45 60 
tcE Output Chip 25 40 
enable 


Disable time’ 


tcp Output Chip Latched or transparent read 25 40 
disable 


Setup and hold time? 


tcps Setup time Oca Chip Latched read only 40 
tcpH Hold time P enable 10 


Pulse _ a 
oer enelereeroe ee 
ne eo [| 
Delatch time” 


NOTES: 

1. No more than one output should be grounded at the same time and Strobe should be disabled. Strobe is in High state. 

2. if the Strobe is High, the device functions in a manner identical to conventional bipolar ROMs. The timing diagram shows valid data will appear Ta, nanoseconds 
after the address has changed the Tce nanoseconds after the output circuit is enabled. Tcp is the time required to disable the output and switch it to an off or High 
impedance state after it has been enabled. 

. In Latched Read Mode data from any selected address will be held on the output when Strobe is lowered. Only when Strobe is raised will new location data be 
transfered and chip enable conditions be stored. The new data will appear on the output if the chip enable conditions enable the outputs. 

. Positive current is defined as into the terminal referenced. 

. Areas shown by crosshatch are latched data from previous address. 

. Typical values are Voc = 5V, Ta = + 25°C. 

. Measured at a delta of 0.5V from Logic Level with Ry = 7502, Re = 7502) and C, = SpF. 

. All AC parameters are measured at 1.5V unless otherwise specified. 

. Measured with all inputs grounded and all outputs open. 


TEST LOAD CIRCUIT VOLTAGE WAVEFORM 


tsw 
Latch time? 


Latched read only 


jee) 


OON DO 


WF04281S 


(INCLUDES JIG & 
SCOPE CAPACITANCE) 


TC00792S 


Input Pulses 
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8K-Bit TIL Bipolar PROM (1024 x 8) — 7 825183 


TIMING DIAGRAMS® 


Transparent Read 


Latched Read? 


STROBE ic 
- +3,0V 
ov 
— +3.0V 
ov. 
+3.0V 


2 
CHIP EN 
CE3 


ee Ll H/T 


tco> 


WF046928 


Output Latches Not Used 


Output Latches Used 
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DESCRIPTION 

The 828185 is field programmable, 
which means that custom patterns are 
immediately available by following the 
Signetics Generic | fusing procedure. 
The standard 823185 is supplied with all 
outputs at logical Low. Outputs are pro- 
grammed to a logic High level at any 
specified address by fusing the Ni-Cr link 
matrix. 


This device includes on-chip decoding 
and 1 Chip Enable input for memory 
expansion. It features 3-State outputs 
for optimization of word expansion in 
bused organizations. 


Ordering information can be found on 
the following page. 


The 828185 devices are also processed 
to military requirements for operation 
over the military temperature range. For 
specifications and ordering information 
consult the Signetics Military Data Book. 


BLOCK DIAGRAM 
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— 8K-Bit TTL Bipolar PROM 


Product Specification 


FEATURES 


e Low power dissipation: 
50uW/bit typ 


e Address access time: 100ns max 
e Input loading: -100uA max 

e On-chip address decoding 

e No separate fusing pins 


e Unprogrammed outputs are Low 
level 


e Fully TTL compatibie 
@ One Chip Enable input 
e Outputs: 3-State 


PIN CONFIGURATION 
N Package 


TOP VIEW 


APPLICATIONS 

e Sequential controllers 
e Control store 

e Random logic 

e Code conversion 


64 x 128 MATRIX 


4 3-STATE DRIVERS 


02 03 
OUTPUT LINES 
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Signetics Bipolar Memory Products Product Specification 


8K-Bit TTL Bipolar PROM (2048 x 4) 825185 


ORDERING INFORMATION 


DESCRIPTION ORDER CODE 


18-pin Plastic DIP 
300mil-wide N82S185 N 


ABSOLUTE MAXIMUM RATINGS 


SYMBOL PARAMETER RATING UNIT 


Output voltage 
Off-state +5.5 Voc 


Temperature range 
Operating 
Storage 


0 to +75 
-65 to +150 


LIMITS 
SYMBOL PARAMETER 


Input voltage’ 


VIL Low 
Vin High 
Vic Clamp 


Output voltage’ 


CE = Low 
lout = 16mA 
lout =-2mA 


Output current 
Hi-Z State CE = High, Vout = 0.5V 
CE = High, Voyt = 5.5V 
Short circuit® CE = Low, Voyt = OV, High stored 


Supply current’ 


Capacitance 


CE = High, Voc = 5.0V 
Cin Vin = 2.0V 
Cout Vout = 2.0V 
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8K-Bit TTL Bipolar PROM (2048 x 4) 82S$185 


AC ELECTRICAL CHARACTERISTICS fF, = 2702, Ro = 6002, C, = = ea” 0°C <Ta S+75°C, 4.75V <Voco <5.25V 


Pts 
cana ees min | tye | max 


Access time‘ 


Disable time® 


tcp Output 
NOTES: 
1. All voltage values are with respect to network ground terminal. 
2. Positive current is defined as into the terminal referenced. 
3. Duration of the short circuit should not exceed 1 second. 
4. Tested at an address cycle time of 1ys. 
5. All typical values are at Voc = 5V, Ta = + 25°C. 
6. Measured at a delta of 0.5V from Logic Level with R; = 7502, Re = 75082 and C, = 5pF. 
7. Measured with all inputs grounded and all outputs open. 


TEST LOAD CIRCUIT VOLTAGE WAVEFORM 


ADDRESS 1.5V 


C, (INCLUDES SCOPE & 
R2 JIG CAPACITANCE) 


WF04671S 


TC00781S 


All inputs t, = t;=5ns (10% to 90%). 
All AC parameters are measured at 1.5V unless otherwise specified. 
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Product Specification 


Bipolar Memory Products 


DESCRIPTION FEATURES PIN CONFIGURATION 


The 82S185A is field programmable, @ Low power dissipation: 

which means that custom patterns are 70uW/bit typ 

immediately available by following the e Address access time: 50ns max 
Signetics Generic | fusing procedure. .¢ Input loading: -100uA max 

The devices are supplied with all outputs * Onchincadd decodi 

at logical Low. Outputs are programmed deal ioe wee sae ne 
to a logic High level at any specified ® No separate fusing pins 

address by fusing the Ni-Cr link matrix. @ Unprogrammed outputs are Low 


This device includes on-chip decoding eve: ; 

and 1 Chip Enable input for memory °® Fully TTL compatible 
expansion. It features 3-State outputs ©@ One Chip Enable input 
for optimization of word expansion in e@ Outputs: 3-State 

bused organizations. 

Ordering information can be found on APPLICATIONS ; eer, cpo1212s 
the following page. e Microprogramming 

e Control store 


N Package 


The 82S185A device is also processed 
to military requirements for operation ©@ Random logic 
over the military temperature range. For @ Code conversion 
specifications and ordering information 

consult the Signetics Military Data Book. 


BLOCK DIAGRAM 


64 x 128 MATRIX 


eae ae Ie 


0; O2 03 04 
OUPTUT LINES 


BD00982S 
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8K-Bit TTL Bipolar PROM (2048 x 4) 82S5185A 


ORDERING INFORMATION 


DESCRIPTION ORDER CODE 
18-pin Plastic DIP 
300mil-wide N82S185A N 


ABSOLUTE MAXIMUM RATINGS 


SYMBOL PARAMETER RATING UNIT 


Output voltage 
Vo Off-state +5.5 Voc 


Temperature range 
Operating 
Storage 


0 to +75 
-65 to +150 


SYMBOL PARAMETER TEST CONDITIONS'2 


Input voltage _ 


Low = Voc = 4.75V 
High Voc = 5.25V 
Clamp lin =-12mA 


Output voltage 


CE = Low 
Vo. Low lout = 16mA 
Von High lout = -2mA 


Input current 


Nie Low 
hi High 


Output current 


Hi-Z State | CE = High, Vout = 0.5V 
CE = High, Vout = 5.5V 
Short circuit? CE = Low, Vout = OV High stored 


Supply current” 


Med gece SCdYSCsC‘id Iw 


Capacitance | 
CE = High, Vcc = 5.0V 
Vin = 2.0V pF 
Vout = 2.0V 
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8K-Bit TIL Bipolar PROM (2048 x 4) 82S185A 


AC ELECTRICAL CHARACTERISTICS R, = 270, Ro = 600Q, C, = 30pF, 0°C < Ty <+75°C, 4.75V <Voo <5.25V 


‘Access time4 


N82S185A 


Address 


Disabie time® 


(owen orate dT Cm] 


NOTES: 

. Positive current is defined as into the terminal referenced. 

. All voltages with respect to network ground. 

. Duration of short circuit should not exceed 1 second. 

. Tested at an address cycle time of tus. 

. Typical values are at Vc = 5V, Ta = + 25°C. 

. Measured at a delta of 0.5V from Logic Level with Ry = 7502, Re = 750Q and C, = 5pF. 
. Measured with all inputs grounded and all outputs open. 


TEST LOAD CIRCUIT 


“NO OA OD = 


Ci, (INCLUDES SCOPE & 
JIG CAPACITANCE) 


TC00781S 


VOLTAGE WAVEFORM 


1.5V 


ADDRESS 


WF04662S 


All inputs t, = tt =5ns (10% to 90%). 
All AC parameters are measured at 1.5V unless otherwise specified. 
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DESCRIPTION 


The 825185C is field programmabie, 
which means that custom patterns are 
immediately available by following the 
Signetics Generic | fusing procedure. 
The devices are supplied with all outputs 
at logical Low. Outputs are programmed 
to a logic High level at any specified 
address by fusing the Ni-Cr link matrix. 


This device includes on-chip decoding 
and 1 Chip Enable input for memory 
expansion. It features 3-State outputs 
for optimization of word expansion in 
bused organizations. 


Ordering information can be found on 
the following page. 


The 82S185C device is also processed 
to military requirements for operation 
over the military temperature range. For 
specifications and ordering information 
consult the Signetics Military Data Book. 


BLOCK DIAGRAM 


November 1986 


82$185C 
8K-Bit TTL Bipolar PROM 


Objective Specification 


FEATURES PIN CONFIGURATION 


© Low power dissipation: 
70uW/bit typ 


e Address access time: 25ns max 
e input loading: -100uA max 

e On-chip address decoding 

@ No separate fusing pins 


e Unprogrammed outputs are Low 
level 


e Fully TTL compatible 
e One Chip Enable input 
e Outputs: 3-State 


N Package 


APPLICATIONS TOP VIEW 
e Microprogramming 

e Control store 

e Random logic 

@ Code conversion 


64 x 128 MATRIX 


4 3-STATE DRIVERS 


O02 03 O4 
OUPTUT LINES 


BD00982S 


297 


CD01212S 


Signetics Bipolar Memory Products Objective Specification 


8K-Bit TTL Bipolar PROM (2048 x 4) | 82S185C 


ORDERING INFORMATION 


DESCRIPTION ORDER CODE 


18-pin Plastic DIP 
300mil-wide N82S185C N | 


ABSOLUTE MAXIMUM RATINGS 


SYMBOL PARAMETER RATING | UNIT 


Output ae 


Off-state +5.5 Voc 
DC ELECTRICAL CHARACTERISTICS 0°C <T, <+75°C, 4.75V <Voo <5.25V 


Temperature range 
Operating 
Storage _ 


0 to +75 
-65 to +150 


LIMITS 
SYMBOL PARAMETER TEST CONDITIONS? Twin | typ® | UNIT 
Typ® | Max 


Input voltage 


Vit Voc = 4.75V 
Vin i Voc = 5.25V 
Vic ; lin = —12mMA 
Output voltage 


CE = Low 
VoL lout = 16mA 
VoH i lout = -2mA 


Output current 
Hi-Z State CE = High, Vsuz = 0.5V 


_ CE = High, Voyt = 5.5V 
Short circuit? E = Low, Vout = OV High stored 


Supply current’ 


Capacitance 


CE = High, Voc = 5.0V 
Cin Vin = 2.0V 
Cout Vout = 2.0V 
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Signetics Bipolar Memory Products Objective Specification 


8K-Bit TTL Bipolar PROM (2048 x 4) 82S$185C 


AC ELECTRICAL CHARACTERISTICS RF; = 2702, Re = 6002, C, = 30pF, 0°C < Ta <+75°C, 4.75V< a 5.25V 


| Ngastesc 
ee ee [min | tyet [mee | 


Access time’ 


Disable time® 


po tout | chip sabe || to Tt |e 


NOTES: 

. Positive current is defined as into the terminal referenced. 

. All voltages with respect to network ground. 

. Duration of short circuit should not exceed 1 second. 

. Tested at an address cycle time of tys. 

. Typical values are at Vo = 5V, Ta = + 25°C. 

. Measured at a delta of 0.5V from Logic Level with R; = 7502, Re = 7502 and C, = 5pF. 
. Measured with all inputs grounded and all outputs open. 


NO Of OND — 


TEST LOAD CIRCUIT 


Cy, (INCLUDES SCOPE & 
JIG CAPACITANCE) 


TC00781S 


VOLTAGE WAVEFORM 


ADDRESS 1.5V 


All inputs t, = t= 5ns (10% to 90%). 
Alt AC parameters are measured at 1.5V unless otherwise specified. 
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signetics 


Bipolar Memory Products 


DESCRIPTION 


The 82HS187 is a programmable read 
only memory containing D-type, master- 
slave data registers. The 82HS187 con- 
~ tains 1024 words of 8 bits each. The 
unprogrammed state is with all outputs 
at a High level and can be selectively 
programmed to a Low level by following 
the Signetics Generic Il programming 
method. The output structure is 3-State 
for ease in connection to bus-organized 
systems. The combination of on-chip 
registers and 3-State outputs will sub- 
stantially reduce cost and size of pipe- 
lined microprogrammed systems and 
other designs where accessed PROM 
data is temporarily stored in a register. 


All outputs will go into the third state or 
Hi-Z condition whenever the Asynchro- 
nous Chip Enable (G) is High. The out- 
puts are enabled when (GS) is brought 
Low before the rising edge of the clock 
and (G) is held Low. The (GS) flip-flop is 
designed to power-up in the third state 
or Hi-Z condition with the application of 


Voc: 
BLOCK DIAGRAM 


82HS187 
82HS187A 


8K-Bit TTL Bipolar PROM 


Product Specification 


The 82HS187 also features an initialize 
function, INIT. The initialize function pro- 
vides the user with an extra word of 
programmable memory which is’ ac- 
cessed with single-pin control by apply- 
ing a Low on INIT. The initialize function 
is asynchronous and is loaded into the 
Output Register and will appear at the 
outputs upon an application of a Low on 
INIT if the outputs are enabled, and will 
control the state of the data registers 
independent of all other inputs. The 
unprogrammed state of INIT is all ones. 


Data is read from the PROM by first 
applying an address to inputs Ao to Ag. 
During the setup time the output of the 
array is loaded into the master flip-flop of 
the data register. During the rising edge 
(Low-to-High transition) of the clock, the 
data is transferred to the slave of the 
flip-flop and will appear on the output if 
the output is enabled. Following the 
rising edge clock transition, the Ad- 
dresses and Synchronous Chip Enable 
can be removed and the output data will 
remain stable. 


64 WORD x 128-BiT 
PROGRAMMABLE FUSE ARRAY 


1:16 MULTIPLEXER 


INITIALIZE WORD 


8-BIT EDGE-TRIGGERED REGISTER 


~ Tak x 
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BDooss2S 


PIN CONFIGURATIONS 
N Package 


TOP VIEW 


CD01202S 
A Package 


0, NC Ag Ay Aza Ag Ag 


FEATURES 

e On-chip edge-triggered registers 

e Programmable register with 
Asynchronous initialize function 

e@ 24-pin 300mil-wide DIP package 


e Read cycle ''Address setup plus 
clock to output delay" 


- N82HS187: 55ns max 
~ N82HS187A: 45ns max 

e Outputs: 3-State 

e Unprogrammed outputs are High 
level 

e Synchronous and Asynchronous 
Enables for word expansion 


Signetics Bipolar Memory Products | Product Specification 


8K-Bit TTL Bipolar PROM (1024 x 8) 82HS187 /82HS187A 


ORDERING INFORMATION 


DESCRIPTION ORDER CODE 


24-pin Plastic DIP N82HS187 N » N82HS187A N 
300mil-wide 


28-pin Plastic Leaded Chip Carrier N82HS187 A « N82HS187A A 
450mil-square 


Temperature range 
Operating 0 to +75 
Storage -~65 to +150 


LIMITS 


G, GS = Low 
lout = 16mA 
lout = ~-2MA 


Input current! 


tie Low | Vin = 0.45V ~250 HA 
li High Vin = 5.25V 40 
Output current’ 


= High, Vout = 5.25V 
= High, Vout = 0.5V 


los Short circuit? , GS = Low, Vout = OV 
High stored 


loz Hi-Z State G 
G 


Supply current’ 
lee | Voc = 5.25V 
Capacitance 


G = High, Voc = 5.0V 
Vin = 2.0V 
Vout = 2.0V 
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Signetics Bipolar Memory Products 


Product Specification 


8K-Bit TTL Bipolar PROM (1024 x 8) 82HS187 /82HS187A 


AC ELECTRICAL CHARACTERISTICS R;, 


= 2702, Re = 6002, C, = 30pF, 0°C <Ta <+75°C, 4.75V <Voco <5.25V 


NOTES: 
. All voltages with respect to network ground. 


. Tested at an address cycle time of ius. 
. Typical values are at Voc = 5V, Ta = + 25°C. 


NOS or h ON 


TEST LOAD CIRCUIT — 


(INCLUDES 
R, SCOPE &JIG 
CAPACITANCE) 


C, 


All inputs: t, = t= 5ns (10% to 90%). 


arcane enn nearer erm emcee 


November 11, 1986 


. Duration of short circuit should not exceed 1 second. 


. Measured at a delta of 0.5V from Logic Level with R, 
. Measured with all inputs grounded and all outputs open. 


. Pasitive current is defined as into the terminal referenced. 


= 7502, Ro = 7502 and C, = 5pF. 
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Signetics Bipolar Memory Products Product Specification 


8K-Bit TTL Bipolar PROM (1024 x 8) 82HS187 /82HS187A 


VOLTAGE WAVEFORMS 


SYNCHRONOUS 
ENABLE 


ASYNCHRONOUS 
ENABLE 


NOTE: 
Ali AC parameters are measured at 1.5V unless otherwise specified. 


OUTPUTS 


NOTE: 
All AC parameters are measured at 1.5V unless otherwise specified. 
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Bipolar Memory Products 


DESCRIPTION 


The 82HS189 is a programmable read 
only memory containing D-type, master- 
slave data registers. The 82HS189 con- 
tains 1024 words of 8 bits each. The 
unprogrammed state is with all outputs 
at a High level and can be selectively 
programmed to a Low level by following 
the Signetics Generic !i programming 
method. The output structure is 3-State 
for ease in connection to bus-organized 
systems. The combination of on-chip 
registers and 3-State outputs will sub- 
stantially reduce cost and size of pipe- 
lined microprogrammed systems and 
other designs where accessed PROM 
data is temporarily stored in.a register. 


All outputs will go into the third state or 
Hi-Z condition if the Asynchronous Chip 
Enable (G) is held High. The outputs are 
enabled when (GS) is brought Low be- 
fore the rising edge of the clock and (G) 
is held Low. The (GS) flip-flop is de- 
signed to power-up in the third state or 


BLOCK DIAGRAM 


DECODER 


DECODER 


int —I>o 
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82HS189 
82HS189A 


8K-Bit TTL Bipolar PROM 


Product Specification 


Hi-Z condition with the application of 
Voc: 

The 82HS189 also features an initialize 
function, INIT. The initialize function pro- 
vides the user with an extra word of 
programmable memory which is ac- 
cessed with single-pin control by apply- 
ing a Low on INIT. The initialize function 
is synchronous and is loaded into the 
Output Register on the next rising edge 
of the clock. The unprogrammed state of 
INIT is all ones. 


Data is read from the PROM by first 
applying an address to inputs Ao to Ag. 
During the setup time the output of the 
array is loaded into the master flip-flop of 
the data register. During the rising edge 
(Low-to-High transition) of the clock, the 
data is transferred to the slave of the 
flip-flop and will appear on the output if 
the output is enabled. Following the 
rising edge clock transition, the Ad- 
dresses and Synchronous Chip Enable 
can be removed and the output data will 
remain stable. 


64 WORD x 128-BIT 


PROGRAMMABLE FUSE ARRAY 


1:16 MULTIPLEXER 


INITIALIZE WORD 


8-BIT EDGE-TRIGGERED REGISTER 


Hyls 


O3 O2 0; 


BD00962S 
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PIN CONFIGURATIONS 


N Package 


TOP VIEW 


CD01202S 


A Package 


FEATURES 


® On-chip edge-triggered registers 


e Asynchronous and Synchronous 
Enables for word expansion 


e Programmable register with 
synchronous initialize function 

e@ 24-pin 300mil-wide package 

e Read cycle ''Address setup plus 
clock to output delay"’ 
~ N82HS189: 55ns max 
- N82HS189A: 45ns max 


e Unprogrammed outputs are High 
level 


e Outputs: 3-State 


Signetics Bipolar Memory Products 


8K-Bit TTL Bipolar PROM (1024 x 8) 


ORDERING INFORMATION 


DESCRIPTION ORDER CODE 


24-pin Plastic DIP N82HS189 N + N82HS189A N 
300mil-wide 


28-pin Plastic Leaded Chip Carrier 
450mil-square 


N82HS189 A « N82HS189A A 


ABSOLUTE MAXIMUM RATINGS 


SYMBOL 


PARAMETER 


RATING UNIT 


Supply voltage 


Input voltage 


Temperature range 
Operating 
Storage 


0 to +75 
-65 to +150 


DC ELECTRICAL CHARACTERISTICS 0°C <Ty, <+75°C, 4.75V <Voc <5.25V 


SYMBOL PARAMETER TEST CONDITIONS'2 


Input voltage” 


Vit Low 


Vin High 
Vic Clamp lin =-18mA 


Output voltage” 


VoL Low 
VOH High 


Input current! 


Nie Low VIN = 0.45V 
he High 7 Vin = 5.25V 


Output current! 


loz Hi-Z State G = High, Vout = 5.25V 
G = High, Vout = 0.5V 
los Short circuit® G, GS = Low, Vout = OV 


High stored 


Supply current’ 
loc Voc = 5.25V 
Capacitance 


G = High, Voc = 5.0V 
Cin Input Vin = 2.0V 
Cout Output Vout = 2.0V 
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Product Specification 


82HS189 /82HS189A 


~ Signetics Bipolar Memory Products: oe 2 Oe ee le * Product Specification 


8K-Bit TIL Bipolar PROM (10248) -—~S«é«O HS 189/821 


thee ELECTRICAL CHARACTERISTICS ae 2702, Re = 6002, C. = 30pF, o°C KT,< + 78°C, 4.75V < Voc < 5.25 a 


1. Positive current is defined as into the terminal referenced. 

2. All voltages with respect to network ground. 

3. Duration of short circuit should not exceed 1 second. 

4. Tested at an address cycle time of ips. 

5. Typical values are at Voc = 5V, Ta = + 25°C. 

6. Measured at a delta of 0.5V from Logic Level with R, = 7502, Re = 7502 and C, = 5pF. 
7. Measured with all inputs grounded and all outputs open. 


TEST LOAD CIRCUIT | 


jrrrrrrrrrs| 


z 
a 


All inputs: t, = t= 5ns (10% to 90%). 
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Signetics Bipolar Memory Products Product Specification 


8K-Bit TTL Bipolar PROM (1024 x 8) 82HS189/82HS189A 


VOLTAGE WAVEFORMS 


CLOCK 


+3.0V 
SYNCHRONOUS 


ENABLE 


OV 
PMH i 

(——— — Von 
OUTPUTS 


j Vor 
uSY +3.0V 
ASYNCHRONOUS ; 
ENABLE 


OV 
tesas tcHa lives baer besa 
tesa ——> toc 
tones 


WF11650S 


NOTE: 
All AC parameters are measured at 1.5V unless otherwise specified. 


OUTPUTS 


ASYNCHRONOUS 
’ ENABLE 


WF11860S 


NOTE: 
Alt AC parameters are measured at 1.5V unless otherwise specified. 
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16K-bit TTL Bipolar PROM 


82S191/82S191A 
82S191C 
82HS191 


82HS195/82HS195A/ 
82HS195B 


16,384-bit PROM (2048 x 8)........... 311 
16,384-bit PROM (2048 x 8)........... 314 
16,384-bit PROM (2048 x 8)........... 317 
16,384-bit PROM (4096 x 4)........... 320 
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Signetics 


Bipolar Memory Products 


DESCRIPTION 


The 828191 and 82S191A are field pro- 
grammable, which means that custom 
patterns are immediately available by 
following the Signetics Generic | fusing 
procedure. The 828191 and 82S191A 
are supplied with all outputs at a logical 
Low. Outputs are programmed to a logic 
High level at any specified address by 
fusing the Ni-Cr link matrix. 


This device includes on-chip decoding 
and 3 Chip Enable inputs for ease of 
memory expansion. It features 3-State 
outputs for optimization of word expan- 
sion in bused organizations. 


Ordering information can be found on 
the. following page. 


~ The 82S191 and 82S191A devices are 


also processed to military requirements 
for operation over the military tempera- 
ture range. For specifications and order- 
ing information consult the Signetics Mil- 
itary Data Book. 


BLOCK DIAGRAM 


Ag e@ 


1:128 
DECODER 


ADDRESS 
LINES 


A409 © 


Av O 
A410 
A20Q 
A3O 


cE, e 
CE, O 
CE; O 
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829191 
82S191A 
46K-Bit TTL Bipolar PROM 


Product Specification 


FEATURES 
e Address access time: 
~ N82S191: 80ns max 
~- N82S191A: 55ns max 
e Power dissipation: 40uW/bit typ 
e@ Input loading: -100uA max 
e Three Chip Enable inputs 
e On-chip address decoding 
e No separate fusing pins 
e Unprogrammed outputs are Low 
level 
e Fully TTL compatible 
e Outputs: 3-State 


PIN CONFIGURATIONS 


N Package 


APPLICATIONS 

e Sequential controllers 
e Microprogramming 

e Hardwired algorithms 
e Control store 

e Random logic 

e Code conversion 


TOP VIEW 


CH01182S 


CD12550S 


8 3-STATE DRIVERS 


0, 92 O03 Og O58 Og Or Og 


OUTPUT LINES 


BD00841S 
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Signetics Bipolar Memory Products Product Specification 


46K-Bit TIL Bipolar PROM (2048 x 8) 825191, 82S194A 


ORDERING INFORMATION 


PACKAGE DESCRIPTION ORDER CODE 


et pin Fists Pir | N82S191 N » N82S191A N 
600mil-wide 


28-pin Plastic Leaded Chip Carrier N82S191 A « N82S191A A 
450mil-square 


ABSOLUTE MAXIMUM RATINGS 


= a 
Off-state : 


Temperature range 
Operating 0 to +75 
Storage -65 to +150 


LIMITS 
SYMBOL PARAMETER TEST CONDITIONS? 


input voitage 


Vin Low 
Vin High 
Vic Clamp lin =-12mA 


Output voltage 


CE, = Low, CEg3 = High 
VoL Low lout = 9.6mA 
VOoH High lout = -~2mA 


Output current! 


Hi-Z state CE, = High, CEo 3 = Low, 
Vout = 0.5 

CE; = High, CEs 3 = Low, 
Vout = 5.5 

Short circuit? CE, = Low, CEo3 = High, 
Vout = OV 


~ Supply current” 


Capacitance 


E, = High, CE 3 = Low, 
Voc = 5.0V 
Cin Vin = 2.0V 
Cout Vout = 2.0V 
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Signetics Bipolar Memory Products Product Specification 


16K-Bit TTL Bipolar PROM (2048 x 8) 828191, 82S191A 


AC ELECTRICAL CHARACTERISTICS Rh, = 470, Ro = 1k, Cy = 30pF, 0°C < Ta <+75°C, 4.75V <Voc <5.25V 


SYMBOL PARAMETER TO : UNIT 
Po [ot [we [ue [te [we 


Access time‘ 


Caeeestme® —OCC“‘*‘“‘“~s*s—“SCOSCSCSC“(®SNNNNNNNNN CU 
wm | i*dSC ot es [PP] | eT ol | 
[ce | tien erase |» | o | | | | 
Coane SSSSC“S*SsSCSCS“CSs—s‘“SOSSCSCSCSCSCSC‘S 


Disable time® 


[tm | S—*d et [oe aati me | [| ol [ow 


NOTES: 

. Positive current is defined as into the terminal referenced. 

. All voltages with respect to network ground. 

. Duration of short circuit should not exceed 1 second. 

. Tested at an address cycle time of tus. 

. Typical values are at Voc = 5V, Ta = + 25°C. 

. Measured at a delta of 0.5V from Logic Level with R, = 7502, Ro = 7502 and C, = 5pF. 
. Measured with all inputs grounded and all outputs open. 


TEST LOAD CIRCUIT VOLTAGE WAVEFORM 


NOOR ON = 


ADDRESS 3E 1.5V 


Xe > 
toe t 


co 


Ro JIG CAPACITANCE) 


tan 


WF04642S 


TC00771S 


All inputs t, = te= 5ns (10% to 90%). 
All AC parameters are measured at 1.5V unless otherwise specified. 
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Bipolar ‘Memory Products 


DESCRIPTION 


The 82S191C is field programmable, 
which means that custom patterns are 
immediately available by following the 
Signetics Generic | fusing procedure. 
The 82S191C is supplied with all outputs 
at a logical Low. Outputs are pro- 
grammed to a logic High level at any 
specified address by fusing the Ni-Cr link 
matrix. 


This device includes on-chip decoding 


and 3 Chip Enable inputs for ease of 
memory expansion. It features 3-State 
outputs for optimization of word expan- 
sion in bused organizations. 


Ordering information can be found on 
the following page. 


The 82S191C devices are also pro- 
cessed to military requirements for oper- 


ation over the military temperature’ 


range. For specifications and ordering 
information consult the Signetics Military 
Data Book. 


BLOCK DIAGRAM 


1:128 
| DECODER 
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82S191C 


16K-Bit TTL Bipolar PROM 


| Product Specification 


_ FEATURES 


e Address access time: 35ns max 


e Power dissipation: 40uW/bit typ 


e Input loading: -100uA max 
e Three Chip Enable inputs 
e On-chip address decoding 


'@ No separate fusing pins 


e Unprogrammed outputs are Low 
level 


e Fully TTL compatible 


e@ Outputs: 3-State 


APPLICATIONS 

e Prototyping/volume production 
© Sequential controllers 

© Microprogramming 

e Hardwired algorithms 

e Control store 

e Random logic 

e Code conversion © 


128 x 128 
MATRIX . 


8 3-STATE DRIVERS 


_ 8008918 


0, 02 03 OO O§ Oe 0; Og 


314 


PIN CONFIGURATIONS | 


'N Package 


‘TOP VIEW 


Signetics Bipolar Memory Products Product Specification 


16K-Bit TTL Bipolar PROM (2048 x 8) 82S191C 


ORDERING INFORMATION 


DESCRIPTION ORDER CODE 


24-pin Plastic DIP 
600mil-wide N82S191C N 


24-pin Plastic DIP 
300mil-wide N82S191C N3 


28-pin Plastic Leaded Chip Carner N82S191C A 
450mil-square 


ABSOLUTE MAXIMUM RATINGS 


SYMBOL PARAMETER RATING UNIT 


Output voltage 
Off-state 55 Voc 


Temperature range 
Operating 
Storage 


0 to +75 
-65 to +150 


DC ELECTRICAL CHARACTERISTICS 0°C <Ta <+75°C, 4.75V <Voc <5.25V 


LIMITS 
SYMBOL PARAMETER TEST CONDITIONS"? min | : UNIT 
Tye® | Max | 


Input voltage 


Vit Low 0.8 Vv 
Vin High 2.0 
Vic Clamp lin =-—12mMA -0.8 -1.2 


Output voltage 


CE, = Low, CEo 3 = High 
VoL Low lout = 9-6mA 0.45 Vv 
Vou . High lout = -2mA 
Input current 
he Low Vin = 0.45V - 100 UA 
li High VIN = 5.5V 40 


Output current 


loz Hi-Z state CE, = High, CE23 = Low, -40 pA 
Vout = 0.5 
CE, = High, CEo 3 = Low, | 40 
Vout = 5.5 
los Short circuit? CE, = Low, CE23 = High, -15 ~70 mA 
Vout = OV 


Supply current’ 


Capacitance 
Cin Input pF 
Court Output 
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Signetics Bipolar Memory Products Product Specification 


46K-Bit TTL Bipolar PROM (2048X 8) i—t«*S 82S191C 


AC ELECTRICAL CHARACTERISTICS R, = 4702, Ro = 1kQ, C, = 30pF, 0°C <T, <+75°C, Gases" eae Voc < 5.25V 


PMTs 
SYMBOL PARAMETER Twin | typ? | Max UNIT 


Access time* 


RG CREA SEG "See Ree A SCM WT 
a 
[oebetimt —SC~“~*S*S*S*~“*SC“s*sSs*SCSs“s*SsS*SCSCSC~*S 


Disable time® 


ea A 


NOTES: 

. Positive current is defined as into the terminal referenced. 

. All voltages with respect to network ground. 

. Duration of short circuit should not exceed 1 second. 

. Tested at an address cycle time of 1ys. 

. Typical values are at Voc = 5V, Ta = + 25°C. 

. Measured at a delta of 0.5V from Logic Level with R; = 7502, Re = 750Q and C, = 5pF. 
. Measured with all inputs grounded and all outputs open. 


TEST LOAD CIRCUIT VOLTAGE WAVEFORM 


NO nh OH = 


ADDRESS 3E1.5V 


cE, 


D> Coe cy 
CE,CE3 ee 


C, (INCLUDES SCOPE AND 0;~ 0g 
Rg JIG CAPACITANCE) 


TC00771S 


All inputs t, = t= 5ns (10% to 90%). 
All AC’ parameters are measured at 1.5V unless otherwise specified. 
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Bipolar Memory Products 


DESCRIPTION 

The 82HS191 is field programmable, 
which means that custom patterns are 
immediately available by following the 
Signetics Generic | fusing procedure. 
The 82HS191 is supplied with all outputs 
at a logical High. Outputs are pro- 
grammed to a logic Low level at any 
specified address by fusing the Ni-Cr link 
matrix. 


This device includes on-chip decoding 
and 3 Chip Enable inputs for ease of 
memory expansion. It features 3-State 
outputs for optimization of word expan- 
sion in bused organizations. 


Ordering information can be found on 
the following page. 


The 82HS191 devices are also pro- 
cessed to military requirements for oper- 
ation over the military temperature 
range. For specifications and ordering 
information consult the Signetics Military 
Data Book. 


BLOCK DIAGRAM 


Ag QO 


ADDRESS 


1:128 
D DER 
LINES salad 


Aio O 


AoO 
A1O 
A20 
Ag O 


C0 
CE, e@ 
CE, O 
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82HS194 


~416K-Bit TTL Bipolar PROM 


Objective Specification 


FEATURES 

e Address access time: 20ns max 
e Power dissipation: 40uW/bit typ 
e input loading: -250uvA max 

e Three Chip Enable inputs 

e On-chip address decoding 

e No separate fusing pins 


e Unprogrammed outputs are Low 
level 


e Fully TTL compatible 
e Outputs: 3-State 


APPLICATIONS 

e Prototyping/volume production 
e Sequential controllers 

e Microprogramming 

e Hardwired algorithms 

e Control store 

e Random logic 

e Code conversion 


128 x 128 
MATRIX 


8 3-STATE DRIVERS 


0, 02 Og Og Og Og O7 Og 


BD00991S 
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PIN CONFIGURATIONS 


N Package 


TOP VIEW 
0011628 


CD12650S 


Signetics Bipolar Memory Products . an Objective Specification 


16K-Bit TTL Bipolar PROM (2048 x 8) | 3 82HS194 


ORDERING INFORMATION 


PACKAGE DESCRIPTION ORDER CODE 
24-pin Plastic DIP _- 
600mil-wide . N82HS191 N 
24-pin Plastic DIP | 
300mil-wide N82HS191 N3 | 


28-pin Plastic Leaded Chip Carrier N82HS191 A 
450mil-square 


ABSOLUTE MAXIMUM RATINGS 


Input voltage 


Output voltage 
Vo Off-state 


Temperature range 
Operating 0 to +75 
Storage -65 to +150 


LIMITS 


Output voltage 


VoL Low lout = 16mA 
VoH High lout = -2mA 


Input current . 


le Low Vin = 0.45V BA 
NH High Vin = 5.25V 


Output current 


loz Hi-Z state CE; = High, CEo3 = Low, Vout = 0.5 -40 yA 
CE, = High, CEg 3 = Low, Vout = 5.25 40 
los Short circuit? E, =Low, CE23 = High, Vour = OV -70 mA 


Supply current’ 


| Supply current 
Nee a OO fe OR | NTS | ONS 


Capacitance 


' GE, =High, CE. 3 = Low, 
Voc = 5.0V 
Cin Vin = 2.0V F 
Cout Vout = 2.0V E 
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Signetics Bipolar Memory Products Objective Specification 


46K-Bit TIL Bipolar PROM (2048 x 8) 82HS194 


AC ELECTRICAL CHARACTERISTICS Rf, = 2702, Rz = 6002, C, = 30pF, o°C < Sane See +75°C, 4.75V <Voc <5.25V 


PTs 
iene ae [min [rye [mex | 


Access time‘ 
a a ee 
Disable time® 


NOTES: 

. Positive current is defined as into the terminal referenced. 

. All voltages with respect to network ground. 

. Duration of short circuit should not exceed 1 second. 

. Tested at an address cycle time of ius. 

. Typical values are at Voc = 5V, Ta = + 25°C. 

. Measured at a delta of 0.5V from Logic Level with R; = 7502, Re = 750Q and C, = 5pF. 
. Measured with all inputs grounded and all outputs open. 


TEST LOAD CIRCUIT VOLTAGE WAVEFORM 


NOOnh OND = 


ADDRESS -% 1.5V 


ov 


Vou 


C,, (INCLUDES SCOPE AND 
Ro JIG CAPACITANCE) a _ a 


WF04632S 


TC00771S 


Ail inputs t, = t;= 5ns (10% to 90%). 
All AC parameters are measured at 1.5V unless otherwise specified. 
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Bipolar Memory Products 


DESCRIPTION 


The 82HS195 is field programmable, 
which means that custom patterns are 
immediately available by following the 
Generic Il fusing procedure. The 
Signetics 82HS195 is supplied with all 
outputs at logical High. Outputs are pro- 
grammed to a logic Low level at any 
specified address by fusing a program- 
mable matrix. 


This device includes on-chip decoding 
and 2 Chip Enable inputs for memory 
expansion. It features 3-State outputs 
for optimization of word expansion in 
bused organizations. 


Ordering information can be found on 
the following page. 


This device is also processed to military 
requirements for operation over the mill- 
tary temperature range. For specifica- 
tions and ordering information consult 
the Signetics Military Data Book. 


BLOCK DIAGRAM 


Ag 
ADDRESS 
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89HS195 
82HS195A 


82HS195B 
46K-Bit TTL Bipolar PROM 


Product Specification 


FEATURES 

e Low power dissipation: 35uW/bit 
typ 

e Address access time: 
~ N82HS195: 45ns max 
- N82HS195A: 35ns max 
-~ N82HS195B: 25ns max 

e Input loading: -250uA max 

e Two Chip Enable inputs 

e On-chip address decoding 

e No separate fusing pins 

e@ Unprogrammed outputs are High 
level 

e Fully TTL compatible 

e Outputs: 3-State 


PIN CONFIGURATION 
N Package 


: TOP VIEW 


04 02 03 O4 
OUTPUT LINES 


BD00653S 
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Signetics Bipolar Memory Products Product Specification 


16K-Bit TTL Bipolar PROM (4096 x 4) 82HS195, 82HS195A, 82HS195B 


ORDERING INFORMATION 


PACKAGE DESCRIPTION ORDER CODE 


20-pin Plastic DIP 
300mil-wide N82HS195 N e N82HS195A N e N82HS195B N 


ABSOLUTE MAXIMUM RATINGS 


SYMBOL PARAMETER RATING ( 


Input voltage 


Output voltage 
Off-state 


Temperature range 
Operating 
Storage 


-65 to +150 


DC ELECTRICAL CHARACTERISTICS o°C <Ta< +75°C, 4.75V <Voco <5.25V 


LIMITS 
SYMBOL PARAMETER TEST CONDITIONS? 2 


Input voltage 


lin =—12mA 


CE, & CE2 = Low 
lout = 16mA 
lout =-2mA 

Input current 


Vin = 0.45V 
Vin = 5.25V 


Output current 


Hi-Z State E> = High, Vout = 0.5V 
= High, Vout = 5.25V 
Short circuit* few Vout = OV, High stored 


Supply current® 


eS A OOO 


Capacitance 


CE, & CEs = High, Voc = 5.0V 
Cin Input Vin = 2.0V 5 pF 
Cout Output . Vout = 2.0V 8 
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Signetics Bipolar Memory Products | im oe Sa, BE Product t Speciation 


16K-Bit TTL Bipolar PROM (4096 x 4) 82HS195, 82HS195A, 82151958 


AC ELECTRICAL CHARACTERISTICS Ry = 2702, een 6002, of = 30pF, 0°C <Ta< +75°C, 4.75V< Voc <5.25V 


| NezHsi95 | N82HS195A N82HS195B 
SYMBOL | PARAMETER UNIT 
Rrra 


Access time” 


es soos | [8] 8] [*]%| |e] @][m | 
ee ee ee ee eee 


Disable time® 


po | [om [owes] Te Tet Test Tele 


NOTES: 

All voltage values are with respect to network ground terminal. 

Positive current is defined as into the terminal referenced. 

Measured with one output switching from a Logic ''1" to a Logic ''0". 

Duration of the short circuit should not exceed 1 second. 

Typical values are at Voc = 5V, Ta = + 25°C. 
Measured at a delta of 0.5V from Logic Level with R; = 7502, Ro = 7502, C, = SpF. 
Tested at an address cycle time of 1ys. 

Measured with all inputs grounded and all outputs open. 


TEST LOAD CIRCUIT 


ON OAR a 


Cy 


(INCLUDES SCOPE AND 
JIG CAPACITANCE) 


VOLTAGE WAVEFORM 


ADDRESS 4 1.5V 


All inputs t, = ts= 5ns (10% to 90%) 
Alt AC parameters are measured at 1.5V unless otherwise specified. 
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32K-bit TTL Bipolar PROM 


82HS321/82HS321A/ 
82HS321B 32,768-bit PROM (4096 x 8) 
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Signetics 


Bipolar Memory Products 


DESCRIPTION 


The 82HS321 is field programmable, 
which means that custom patterns are 
immediately available by following the 
Signetics Generic ll fusing procedure. 
The 82HS321 is supplied with all outputs 
at a logical High. Outputs are pro- 
grammed to a logic Low level at any 
specified address by fusing a program- 
mable matrix. 


This device includes on-chip decoding 
and 2 Chip Enable inputs for ease of 
memory expansion. It features 3-State 
outputs for optimization of word expan- 
sion in bused organizations. 


Ordering information can be found on 
the following page. 


This device is also processed to military 
requirements for operation over the mili- 
tary temperature range. For specifica- 
tions and ordering information consult 
the Signetics Military Data Book. 


BLOCK DIAGRAM 


Ag O 


ADORESS 
LINES 


1:128 
DECODER 


Ag © 


ATO 
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82HS321 
82HS321A 


82HS321B 
32K-Bit TTL Bipolar PROM 


Product Specification 


FEATURES 


e Address access time: 
N82HS321: 45ns max 
N82HS321A: 35ns max 
N82HS321B 30ns max 


e Power dissipation: 20uW/bit typ 
e@ Input loading: -250uA max 

e Two Chip Enable inputs 

e On-chip address decoding 

e No separate fusing pins 


e Unprogrammed outputs are High 
level 


e Fully TTL compatible 
e Outputs: 3-State 


N Package 


APPLICATIONS 

e Prototyping/volume production 
e Sequential controllers 

e Microprogramming 

e Hardwired algorithms 

e Control store 

e Random logic 

e Code conversion 


TOP VIEW 


A Package 


128 x 256 
MATRIX 


O02 93 O4¢ 5 O8 O7 Og 
OUTPUT LINES 


BDO00663S 
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PIN CONFIGURATIONS 
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Signetics Bipolar Memory Products Product Specification 


32K-Bit TTL Bipolar PROM (4096 x 8) 82HS321, 82HS321A, 82HS321B 


ORDERING INFORMATION 


PACKAGE DESCRIPTION ORDER CODE 


24-pin Plastic DIP N82HS321 N « N82HS321A N « N82HS321B N 
600mil-wide 

24-pin Ceramic DIP N82HS321 F « N82HS321A F » N82HS321B F 
600mil-wide 

28-pin Plastic Leaded Chip Carrier N82HS321 A e N82HS321A A e N82HS321B A 
450mil-square 


ABSOLUTE MAXIMUM RATINGS 


ee 
ee ae 


Output voltage — 
Off-state 


Temperature range 
DC ELECTRICAL CHARACTERISTICS 0°C <T, <+75°C, 4.75V <Voc < 5.25V 


0 to +75 
-65 to +150 


Operating 
Storage 


LIMITS 


SYMBOL PARAMETER TEST CONDITIONS" UNIT 
Tye? | Max 


Input voltage 


ViL 
ViH 2.0 V 
Vic lin =-18MA 
Output voltage 

CE; = Low, CEg = High 
Voi Low lout = 16mA 0.5 V 
Vou High 


lout =-2mA 


Input current 
lit Low Vin = 0.45V ~250 PA 
Nie High Vin = 5.25V 40 

Output current 


loz Hi-Z state = High, CEg = Low, Vout = 0.5 -40 pA 
= High, CEs = Low, Vout = 5.25 40 
los Short circuit* = Low, CEg=High, Voyr= OV | -15 ~70 mA 


Supply current® 


FS 


Capacitance 


CE, = High, CEs = Low, 
Voc = 5.0V . 
Cin Vin = 2.0V E 
Cout Vout = 2.0V ‘ 
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Signetics Bipolar Memory Products __. -*; Product Specification 


32K-Bit TTL Bipolar PROM (4096 x 8) 82HS321, 82HS321A, 82HS321B 


sad 


AC oe CHARACTERISTICS R, = 2702, Re = 6002, ge 30pF, 0°C <Ta <+75°C, 4.75V < Voc <5.25V 


SYMBOL PARAMETER TO 
ae 


Access time’ 


Pw TS SS~*d tot [rates [wo fe] [ele [alow 
pte | | Output | chip enable || 25 | 30 | | 20 | 25 || te | 20 | ns 
Bi ua a en nC eee nN, 


Disable time® 


| to | | utout | chip cisabie | | 25 | 30 | | 20 | 25 | | 18 | 20 | ns | 


NOTES: 

Positive current is defined as into the terminal referenced. 

All voltages with respect to network ground. 

Measured with one output switching from from a Logic ‘'1"' to a Logic ''0". 

Duration of short circuit should not exceed 1 second. 

Typical values are at Voc = 5V, Ta = + 25°C. 

Measured at a delta of 0.5V from Logic Level with R; = 7502, Ro = 7502, C, = 5pF. 
Tested at an address cycie time of tps. 

Measured with all inputs grounded and all outputs open. 


OPNOASONS 


TEST LOAD CIRCUIT 


Cy (INCLUDES SCOPE AND 
JiG CAPACITANCE) 


VOLTAGE WAVEFORM 


Anoenes 1.5V 


> a Cl 


cE, 


CE2 


a 


tan 


All inputs: t= t; =5ns (10% to 90%). 
All AC parameters are measured at 1.5V unless. otherwise specified. 
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64K -bit TTL Bipolar PROM 


82HS641/82HS641A/ 
82HS641B 65,536-bit PROM (8192 x 8) 
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Signetics 82HS641 
82HS641A 


82HS641B 
64K-Bit TTL Bipolar PROM 


Product Specification 


Bipolar Memory Products 


The 82HS641 is field programmable, FEATURES PIN CONFIGURATION 
which means that custom patterns are © Address access time: N Package 
immediately available by following the - N82HS641 55ns max 

Signetics Generic II fusing procedure. ~ N82HS641A 45ns max 

The 82HS641 is supplied with all outputs ~ N82HS641B 35ns max 


at a logical High. Outputs are pro- : ; ; 
grammed to a logic Low level at any er ower Olssipation:: 10um et tye 


specified address by fusing the vertical © Input loading: -2504A max 
junction matrix. e One Chip Enable input 


This device includes on-chip address ° On-chip address decoding 
decoding with 1 Chip Enable input for @ No separate fusing pins 

ease of memory expansion. It features e@ Unprogrammed outputs are High 
3-State outputs for optimization of word level 

expansion in bused applications. e Fully TTL compatible 


Ordering information can be found on ® Outputs: 3-State 
the following page. 


This device is also processed to military APPLICATIONS 

requirements for operating over the mili: © Prototyping/volume production 
tary temperature range. For specifica- 1 Sequential controllers 

tions and ordering information consult e Microprogramming 

the Signetics Military Data Book. 


TOP VIEW 


e Hardwired algorithms 
e Control store 

e Random logic 

e Code conversion 


BLOCK DIAGRAM 


1:286 
AOORESS 
LINES DECODER 


8 3-STATE DRIVERS 


0, Og Og Og O5 Og O7 Og 
OUTPUT LINES 


B000674S 
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64K-Bit TIL Bipolar PROM (8192 X 8) 82HS641, 82HS641A, 82HS641B 


ORDERING INFORMATION 


PACKAGE DESCRIPTION ORDER CODE 


24-pin Plastic DIP N82HS641 N » N82HS641A N » N82HS641B N 
600mil-wide 

24-pin Ceramic DIP N82HS641 F « N82HS641A F » N82HS641B F 
600mil-wide 


ABSOLUTE MAXIMUM RATINGS 


SYMBOL PARAMETER RATING UNIT 


Output voltage 
Off-state 


Temperature range 
Operating 
Storage 


0 to +75 
-65 to +150 


LIMITS 
SYMBOL PARAMETER , UNIT 
jin | tye | Max 


Input voltage 


lin =-18mA 
Output voltage 


CE, = Low 
lout = 16mA 
lout = -2mA 


lie Low Vin = 0.45V ~250 WA 
iw High Vin = 5.25V 40 


Output current 


Hi-Z State CE, 
CE; 


Short circuit* CE, = Low, Vout = OV 


High, Vout = 0.5V 
High, Vout = 5.25V 


Supply current® 


SO oO OO 


Capacitance 


Cin = 4. pF 
Cout = 2. 
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64K-Bit TIL Bipolar PROM (84192 x 8) 82HS641, 82HS641A, 82HS641B 


AC ELECTRICAL CHARACTERISTICS R, = 2702, ee = 6002, C, = 30pF, 0°C <Ty <+ 75°C, 4.75V <Voc <5.25V 


| NezHses1 N82HS641A N82HS641B 
—or~ [win [yet | mex [win] ryt [ max [wn | nyoe [on | OO 


Access time 


+ gaa me te Te De ea 
rim | [Out [Ades | fo] se] [«[s| [To] s[m_ 
ce | [Ott | np ena |_| a0 | a5 


Disable time® 


51 AREAS A MONUTAL 
reo | [Ow [Grr aasvio] [oo] =] [|=] [ww] =] | 


NOTES: 

Positive current is defined as into the terminal referenced. 

All voltages with respect to network ground. 

Measured with one output switching from a Logic ''1" to a Logic "0". 

Duration of short circuit should not exceed 1 second. 

Typical values are at Voc = 5V, Ta = + 25°C. 

Measured at a delta of 0.5V from Logic Level with Ry = 7502, Re = 7502, C. = SpF. 
Tested at an address cycle time of ius. 

Measured with all inputs grounded and all outputs open. 


SO PS eS 


TEST LOAD CIRCUIT VOLTAGE WAVEFORM 


ADDRESS 3% 1.5V 


cE 


C, (INCLUDES SCOPE AND 
Ro JIG CAPACITANCE) 


WF04212S 


All inputs: t, = t)= 5ns (10% to 90%). 
All AC parameters are measured at 1.5V unless otherwise specified. 
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82HS1281 131,072-bit PROM (16384 x 8)......... 337 
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Bipolar Memory Products 


DESCRIPTION 


The 82HS1281 is field programmable, 
which means that custom patterns are 
immediately available by following the 
Signetics Generic Il fusing procedure. 
The 82HS1281 is supplied with all out- 
puts at a logical High. Outputs are pro- 
grammed to a logic Low level at any 
specified address by fusing the vertical 
junction matrix. 


This device includes on-chip address 
decoding with 4 Chip Enable inputs for 
ease of memory expansion. It features 
3-State outputs for optimization of word 
expansion in bused applications. 


Ordering information can be found on 
the following page. 


BLOCK DIAGRAM 


AoO 


1:256 
ADDRESS DECODER 


LINES 


November 1986 


82HS1281 
428K-Bit TTL Bipolar PROM > 


Objective Specification 


FEATURES 

e Address access time: 45ns max 
e Power dissipation: 5uW/bit typ — 
e Input loading: -250uA max 

e Four Chip Enable inputs 

e On-chip address decoding 

e No separate fusing pins 


e Unprogrammed outputs are high 
level 


e Fully TTL compatible 
e Outputs: 3-State 


APPLICATIONS 

e Prototyping/volume production 
e Sequential controllers 

e Microprogramming 

e Hardwired algorithms 

e Control store 

e Random logic 

e Code conversion 


PIN CONFIGURATION 
N Package 


256 x 512 
MATRIX 


8 3-STATE DRIVERS 


0, Og Og Og Of Og O7 Og 


OUTPUT LINES 
80006768 
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428K-Bit TIL Bipolar PROM (16384 x 8) 


ORDERING INFORMATION — 


|” PACKAGE DESCRIPTION. 


28-pin Plastic DIP 
600mil-wide 


ORDER CODE 


- N82HS1281 N | 
ABSOLUTE MAXIMUM RATINGS ‘ | 


_ SYMBOL 
_Voc_ 


-. PARAMETER RATING UNIT 


+7 
Output voltage | | | 
F : ° - 
Temperature range . ee! 
°C 


Operating — 
TEST CONDITIONS" ? © 


0 to +75 
— 65 to +150 


Storage 


lin = -18MA 


CE3 = High, CE;,2,4 = Low 
lour=16mA 
lour = -2mA 


Vin = 0.45V 
Vin = 5.25V 


Output current 


Short circuit* | -CEg = High, CE;.24 = Low, Vour = 0V 


Capacitance : | | 
CE3 = High, CE, 2,4 = Low 
Voc = 5.0V. 
Vin = 2.0V — 
Vour = 2.0V 
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Hi-Z State CE, = Low, CE; 24 = High, Vout = 0.5V 
= CE3 = Low, CE, 2,4 * High, Vout = 5.25V 


Objective Specification 


— 82HS1284 


LIMITS 
. UNIT 
| min | Typ | Max | 


Signetics Bipolar Memory Products Objective Specification 


428K-Bit TTL Bipolar PROM (16384 x 8) 82HS1281 


AC ELECTRICAL CHARACTERISTICS Rh, = 2702, Re = 6002, C, = 30pF, 0°C < Ta S+75°C, 4.75V< “aaa <5.25V 


‘Access time’ 


OS 
eine [ip erate Cds 


Disable time® 
Chip disable 


NOTES: 

1. Positive current is defined as into the terminal referenced. 

2. All voltages with respect to network ground. 

3. Measured with one output switching from a Logic ''1"’ to a Logic ''0". 

4. Duration of the short circuit should not exceed 1 second. 

5. Typical values are at Vcc = 5V, Ta = + 25°C. 

6. Measured at a delta of 0.5V from Logic Level with Ry = 7509, Ro = 750Q, C. = SpF. 

7. Tested at an address cycle time of 1ys. 

8. Measured with all inputs grounded and all outputs open. 

TEST LOAD CIRCUIT VOLTAGE WAVEFORM 


1.5V 


ADDRESS 


Cy. (INCLUDES SCOPE AND 


JIG CAPACITANCE) 


WF04218S 


All inputs t, = t;=5ns (10% to 90%) 
All AC parameters are measured at 1.5V unless otherwise specified. 
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ECL MEMORIES 


ECL RAM 
ECL PROM 


341 


Bipolar ECL RAM 


10422B 256 x 4-bit RAM... 2... ee eee 345 
10422C 256 x 4-bit RAM ..... 2... ee eee 348 
100422B 256 x 4-bit RAM ...................-.200-- 351 
100422C 256 x 4-bit RAM... eee 354 
100470A 4096 x I-bit RAM ... 0.0.0.0... eee eee 357 


100474A 1024 x 4-bit RAM .... 0.2.2.0... 2. 360 


signefics 


Bipolar Memory Products 


DESCRIPTION 

The 10422B device is a 256-word by 4- 
bit, fully encoded ECL Read/Write Ran- 
dom Access Memory designed for high- 
speed scratchpad, control, and buffer 
storage applications. The 10422B is 
available in a slimline 24-pin dual-in-line, 
flat or leadless package. This circuit may 
be reconfigured as 512 x 2 or 1024 X 1 
organization by utilizing the block select 
feature. Each block has its own LOW 
active block select to enable the output. 
Write enable LOW active enables the 
write function in selected blocks. The 
memory has eight Address inputs, four 
Data inputs, four Block Select inputs, 
one Write Enable input and four Data 
outputs. The Open Emitter outputs have 
a 5022 drive capability. The input pull- 
down resistor to Vcc is 50,0002. typical 
for the block selects. 


Ordering information can be found on 
the following page. 


BLOCK DIAGRAM 


A, 

A, X= 

A, DECODER! 
A, DRIVER 
Ay 
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10422B 


4K-Bif ECL Bipolar RAM 


Preliminary Specification 


FEATURES 
e 256 words x 4 bits organization 


e Fully compatible with 10K series 
ECL families 


e Address access time: 
~ 10422B, 10ns max. 


e Low power dissipation of 
0.8mW/bit j 


e Operating temperature: 
0°C to +75°C (ambient) 


e Block select allows variable 
organization 


APPLICATIONS 
e High-speed scratchpad 


e Control and buffer storage 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 
Ver Supply voltage 


VIN Input voltage 
lo Output current 
TA Operating ambient temperature 


Ty Operating junction temperature 
TstG Storage temperature 


. 256 x 4-BIT CELL ARRAY 
BLOCK 1 BLOCK 2 BLOCK 3 


SENSE/WRITE SENSE/WRITE SENSE/WRITE 
AMP AMP AMP 


DO, Di, BS DO, Dl, BS, DO, Di, BS, 


345 


Y = DECODER/DRIVER 


SENSE/ WRITE 
AMP 


-55 to +150 


e @ Vv 
DO, Dl, BS, 


8D01850S 


Signetics Bipolar Memory Products | Preliminary Specification 


4K-Bit ECL Bipolar RAM (256 X 4) _ | 10422B 


ORDERING CODE 


DESCRIPTION ORDER CODE | 


Ceramic Dual-In-line 
400mil wide 24-pin | 10422B F 


DC ELECTRICAL CHARACTERISTICS Veg = -5.2V+5%, Ri = 502 to -2V | 


PARAMETER TEST CONDITIONS 


Input voltage 
Ving High 
Vit Low 


Output voltage 

Vou High 

VoL Low 

VoHT Threshold HIGH 
Vout Threshold LOW 


input current 
High 


NOTES: 

1. Voltages are defined with respect to ground, pins 1 and 24. 

2. Unit is in a test socket or mounted in a printed circuit board with transverse air flow > 400ft/min. 
3. DC limits apply after thermal equilibrium has been established. 

4. For current measurement, maximum is defined as the maximum absolute value. 


AC ELECTRICAL CHARACTERISTICS Voc = OV, Veg = -5.2Vt 5%, R, = 502 to ~2V, Ta =0°C to +75°C 


PARAMETER 
| Min | tC 
i 
[tess ook ste recovery ime ——SS«dSSSCSC* 
[—tnes Book select access me] 
Pas 
Ln! 


c 
= 
= 
i) 


UNIT 


two Write disable time 


twew Write pulse width 7 
twr Write recovery time —— 
tWHA Address hold time 
twHBs Block select hold time a 
[two —~=«iata od time STS 
[won —=—Coss sctup ime SCT 
twsps aa Block select setup time poe ae 
twsp Data setup time aoa ee 
ee creeecal 


| ty Output fall time | . 
t Output rise time 


Capacitance 
Cin Input 
Court Output 


NOTES: 

1. AC limits apply after thermal equilibrium has been established. 

2. Unit is in a test socket or mounted on a printed circuit board with transverse air flow > 400ft/min. 

3. Output fall and rise times are measured between 20% and 80% points. 

4. All propagation measurements to output are measured from 50% of the input pulse to 50% output levei. 


a 
n°) 
Tn 


Gd 
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4K-Bit ECL Bipolar RAM (256 X 4) 40422B 


TRUTH TABLE 


Sa 
OUTPUTS 


Disable 
Write 0 
Write 1 
Read 


NOTES: 

H = HIGH voltage level 
L = LOW voltage level 
X = Don't Care 

N = Blocks 1~4 


TIMING DIAGRAMS 


WF12180S 


Write Mode 


-0.9V . 
20% . 
0, 
-17V me 


t = t =0.7ns 
WF07010S 


NOTE: 
All timing measurements referenced to 50% of input levels. 
input Levels 


DO 50% 


WF12190S t AA 


WF12210S 


Read Mode 
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DESCRIPTION 

The 10422C device is a 256-word by 4- 
bit, fully encoded ECL Read/Write Ran- 
dom Access Memory designed for high- 
speed scratch pad, control, and buffer 
storage applications. The 10422C is 
available in a slimline 24-pin dual-in-line, 
flat or leadless package. This circuit may 
be reconfigured as 512 X 2 or 1024 X 1 
organization by utilizing the block select 
feature. Each block has its own LOW 
active block select to enable the output. 
Write enable LOW active enables the 
write function in selected blocks. The 
memory has eight Address inputs, four 
Data inputs, four Block Select inputs, 
one Write Enable input and four Data 
outputs. The Open Emitter outputs have 
a 5022 drive capability. The input pull- 
down resistor to Vcc is 50,00022 typical 
for the block selects. 


Ordering information can be found on 
the following page. 


BLOCK DIAGRAM 


X= 


DECODER/ 5 


DRIVER 
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10422C 


AK-Bit ECL Bipolar RAM 


Preliminary Specification 


FEATURES 
e 256 words ~ 4 bits organization 


e Fully compatible with 10K series 
ECL families 


e Address access time: 
- 10422C, 7ns max 


e Low power dissipation of 0.8mW/ 
bit 


e Operating temperature: 0°C to 
+75°C (ambient) 

e Block select allows variable 
organization 


APPLICATIONS 
e High speed scratch pad 


e Control and buffer storage 


ABSOLUTE MAXIMUM RATINGS 


Ty Operating junction 


Tste¢ Storage 


[ip Output eurent——SS~dSC Ym 
——— a 
°C 


PIN CONFIGURATION 


F PACKAGE 


Vac 


-55 to +150 


Y = DECODER/DRIVER 
i | 


256 x 4-BIT CELL ARRAY 


_ | SENSE/WR SENSE/WRITE | SENSE/WR 
AMP AMP AMP 


i 


j 


DO, Di, BS, 


DO, Di, BS, 


BD01850S 
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4K-Bit ECL Bipolar RAM (256 x 4) 10422C 


ORDERING CODE 


DESCRIPTION ORDER CODE 
Ceramic Dual Inline 
400mil wide 24-pin ieee 


DC ELECTRICAL CHARACTERISTICS Vee = -5.2V+5%, R, = 50 to -2V 


PARAMETER TEST CONDITIONS 


input voltage 
Vin High 
Vit Low 


Output voltage 
High 
Low 
Threshold HIGH 
Threshold LOW 


NOTES: 

1. Voltages are defined with respect to ground, pins 1 and 24. 

2. Unit is in a test socket or mounted in a printed circuit board with transverse air flow > 400 ft/min. 
3. DC limits apply after thermal equilibrium has been established. 

4. For current measurement, maximum is defined as the maximum absolute value. 


AC ELECTRICAL CHARACTERISTICS Voc = 0V, Veg = —5.2Vt5%, Ry = 502 to -2V, Ta =0°C to +75°C 


PARAMETER 


Capacitance 
Input 
Output 


NOTES: 

1. AC limits apply after thermal equilibrium has been established. 

2. Unit is in a test socket or mounted on a printed circuit board with transverse air flow > 400 ft/min. 

3. Output fall and rise times are measured between 20% and 80% points. 

4. All propagation measurements to output are measured from 50% of the input pulse to 50% output level. 
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4K-Bit ECL Bipolar RAM (256 xX 4) : 7 — 40422C 


TRUTH TABLE 


INPUTS 


OUTPUTS 


Disable 
Write 0 
Write 1 
Read 


NOTES: 

H = HIGH voltage level 
L.= LOW voltage level 
X = Don't care 

N = Blocks 1-4 


TIMING DIAGRAMS 


t-=t;=0.7ns 
WF07010S 
NOTE: 
All timing measurements referenced to 50% of input levels. 


input Levels 


Read Mode 
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DESCRIPTION 

The 100422B device is a 256-word by 4- 
bit, fully encoded ECL Read/Write Ran- 
dom Access Memory designed for high- 
speed scratchpad, contro!, and buffer 
storage applications. The 100422B con- 
tains voltage and temperature compen- 
sation circuits making it 100K family 
compatible. The 100422B is available in 
a slimline 24-pin dual-in-line package. 
This circuit may be reconfigured as 
512 X 2 or 1024 X 1 organization by 
utilizing the block select feature. Each 
block has its own LOW active block 
select to enable the output. Write enable 
LOW active enables the write function in 
selected blocks. The memory has eight 
Address inputs, four Data inputs, four 
Block Select inputs, one Write Enable 
input and four Data outputs. The outputs 
require external resistance terminations 
as they are not terminated internally 
through resistance to the Vee supply 
voltage. The input pull-down resistor to 
Vee is 50,00022 typical for the block 
selects. 


Ordering information can be found on 
the following page. 


BLOCK DIAGRAM 


X= 
DRIVER 
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‘DECODER/ 


100422B 


4K-Bit ECL Bipolar RAM 


Preliminary Specification 


FEATURES 
e 256 words x 4 bits organization 


e Fully compatible with 100K series 
ECL families 


e Address access time: 
~ 100422B: 10ns max. 


e Low power dissipation of 
0.8mW/bit 


@ Operating temperature: 
o°C to +85°C 

e Block select allows variabie 
organization 


APPLICATIONS 
e High-speed scratchpad 


e Control and buffer storage 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER RATING 


Ver Supply voltage 
Vin Input voltage 


lo Output current 


Ta Operating ambient temperature 
Ty Operating junction temperature 


Tste Storage temperature 


BLOCK 2 


SENSE/WRITE 
AMP 


DO, DI, BS, 


DO, Di, BS. 


351 


256 x 4-BIT CELL. ARRAY 
BLOCK 3 


SENSE/WRITE SENSE/WRITE 
AMP AMP 


J 
DO, DI, BS, DO, DI, BS, 


PIN CONFIGURATION 


F PACKAGE 


55 to +150 | 


SENSE/WRITE 
AMP 


BD01850S 


Signetics Bipolar Memory Products 


Preliminary Specification 


AK-Bit ECL Bipolar RAM (256 X 4) 


100422B 


ORDERING CODE 
DESCRIPTION 


Ceramic Dual-In-line 
400mil wide 24-pin 


ORDER CODE 


100422B F 


DC ELECTRICAL CHARACTERISTICS Voc = OV, Vee = -4.5V£5%, Ry = 502 to -2V, Ta =0°C to 85°C 


PARAMETER TEST CONDITIONS 


Input voltage 


Vit Low 
Vin High 
Output voltage 
VoL Low Vit = Min 
Vou High Vin = Max 
VoLT Threshold LOW Vip = Max 
VoHT Threshoid HIGH Vin = Min 
Input current 
hie Low Vit = Min —50 
he BS Vit = Min +0.5 
hi High Vin = Max 
lee Supply current 
NOTES: 


1. Voltages are defined with respect to ground, pins 6 and 7. 

2. Unit is in a test socket or mounted in a printed circuit board with transverse air flow > 400ft/min. 
3. DC limits apply after thermal equilibrium has been established. 

4. For current measurement, maximum is defined as the maximum absolute value. 


AC ELECTRICAL CHARACTERISTICS Vcc = OV, Veg = -4.5V+ 5%, Ry, = 502 to -2V, Ta =0°C to 85°C 
LIMITS 
PARAMETER 
Typ 


Address access time 


Block select recovery time 


Block select access time 


two Write disable time 


naa Write pulse width 


Candas 


: =" 


i 


on 


Input 
Output 


foo Be) 


NOTES: 

1. AC limits apply after thermal equilibrium has been established. 

2. Unit is in a test socket or mounted on a printed circuit board with transverse air flow > 400ft/min. 

3. Output fall and rise times are measured between 20% and 80% points. 

4. All propagation measurements to output are measured from 50% of the input pulse to 50% output level. 
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UNIT 


ns 


pF 
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mA 
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AK-Bit ECL Bipolar RAM (256 X 4) 400422B 


TRUTH TABLE 


INPUTS 


OUTPUTS 


Disable 
Write 0 
Write 1 
Read 


NOTES: 

H = HIGH voltage level 
L = LOW voltage level 
X = Don't Care 

N = Blocks 1-4 


TIMING DIAGRAMS 


WF 12180S 


t. = t =0.7ns 


WF07010S 


NOTE: 
All timing measurements referenced to 50% of input levels. 
Input Leveis 


WF12200S 
WF12190S 


Read Mode 
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DESCRIPTION 

The 100422C device is a 256-word by 4- 
bit, fully encoded ECL Read/Write Ran- 
dom Access Memory designed for high- 
speed scratch pad, control, and buffer 
storage applications. The 100422C con- 
tains voltage and temperature compen- 
sation circuits making it 100K family 
compatible. The 100422C is available in 
a slimline 24-pin dual-in-line package. 
This circuit may be reconfigured as 
512 X 2 or 1024 X 1 organization by 
utilizing the block select feature. Each 
block has its own LOW active block 
select to enabie the output. Write enable 
LOW active enables the write function in 
selected blocks. The memory has eight 
Address inputs, four Data inputs, four 
Block Select inputs, one Write Enable 
input and four Data outputs. The outputs 
require external resistance terminations 
as they are not terminated internally 
through resistance to the Vee supply 
voltage. The input pull-down resistor to 
Vee is 50,000Q2 typical for the block 
selects. 


Ordering information can be found on 
the following page. 


BLOCK DIAGRAM 
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X= 
DECODER/ 
DRIVER 


400422C 
4K-Bit ECL Bipolar RAM 


Preliminary Specification 


FEATURES 
e 256 words X 4 bits organization 


e Fully compatible with 100K series 
ECL families 

e Address access time: 
- 100422C: 7ns max 

e Low power dissipation of 0.8mW/ 
bit 

@ Operating temperature: 0°C to 
+ 85°C 

® Biock select allows variabie 
organization | 


PIN CONFIGURATION 


F PACKAGE 


APPLICATIONS 
e High speed scratch pad 


e Controi and buffer storage 
ABSOLUTE MAXIMUM RATINGS 


+0.5 to -7 
0 to Vee 


Supply voltage 
input voltage 


io Output ourent ee ee 


TA Operating 


| 0 to +85 
#125 = |. / @3 
-55 to +150 


Y = DECODER/ DRIVER 


256 x 4-BIT CELL ARRAY 


BLtocki !  BLock2 BLOCK 3 BLOCK 4 


| 
l L | 
| SENSE/WRITE | SENSE/WRITE | SENSE/WRITE | SENSE/WRITE 
, “AMP AMP AMP AMP 
J e @ e O © J ® 
DO, Dl, BS, 00, Di, BS, DO, Di, BS, 00, Di, BS, 
BD01850S 
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4K-Bit ECL Bipolar RAM (256 x 4) 400422C 


ORDERING CODE 


DESCRIPTION ORDER CODE . 
Ceramic Dual Inline 
400mil wide 24-pin 1004226 F 


DC ELECTRICAL CHARACTERISTICS Vcc = OV, Veg = -4.5V#5%, Ry = 50Q to -2V, Ta =0°C to 85°C 


LIMITS 
PARAMETER TEST CONDITIONS UNIT 
ramen Typ | Max | 


Input voltage 
ViL Low 
Vind High 


Output voltage 
Voi Low 


Vou High 
VoLt Threshold LOW 
VOHT Threshold HIGH 


Input current 
Nie Low 
hit. BS 
li High 
IEE Supply current 
NOTES: 
1. Voltages are defined with respect to ground, pins 6 and 7. 
2. Unit is in a test socket or mounted in a printed circuit board with transverse air flow > 400 ft/min. 


3. DC. limits apply after thermal equilibrium has been established. 
4. For current measurement, maximum is defined as the maximum absolute value. 


AC ELECTRICAL CHARACTERISTICS Voc = OV, Veg = -4.5V+ 5%, Ry, = 502 to -2V, Ta =0°C to 85°C 


PARAMETER 


Input 
Output 


NOTES: 

1. AC limits apply after thermal equilibrium has been established. 

2. Unit is in a test socket or mounted on a printed circuit board with transverse air flow > 400 ft/min. 

3. Output fall and rise times are measured between 20% and 80% points. 

4. All propagation measurements to output are measured from 50% of the input pulse to 50% output level. 
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1K-Bit ECL Bipolar RAM (256 X 4) = 400422C 


TRUTH TABLE 


INPUTS 


OUTPUTS 


Disable 
Write 0 
Write 1 
Read 


NOTES: 

H = HIGH voltage level 
L = LOW voltage level 
X = Don't care 

N = Blocks 1-4 


TIMING DIAGRAMS 


Two +—Twr 
Twsa Twew TwHa 
Twsp TwHo 
Twsss Twues 
WFO07000S 

Write Mode 

-09V — | , 
(] 

0, : 
“VJ o Nese. , 
t,=t,=0.7ns 


WF07010S 


NOTE: 
All timing measurements referenced to 50% of input levels. 
Input Levels 


Ag-A, 


WF07020S : WF07030S 


Read Mode 
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DESCRIPTION 

The 100470A device is a 4096 words by 
1 bit fully decoded Read/Write Random 
Access Memory, designed for high 
speed scratch pad, control, and buffer 
storage applications. The device also 
includes full address decoding, on-chip 
separate data in and noninverting data 
out lines, and an active LOW Chip Select 
Input. 


The 100470A is compatible with the 
100K ECL families and includes on-chip 
voltage and temperature compensation. 


Ordering information can be found on 
the following page. 


ABSOLUTE MAXIMUM RATINGS 


Tst¢ Storage 


BLOCK DIAGRAM 


Ago 

A; 0) 

Ago | X DECODER! 
AsO DRIVER 
AO 

Au O 
cso 

WE O 

Ow Y 
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EE 
IN 


100470A 


A4K-Bit ECL Bipolar RAM 


Preliminary Specification 


FEATURES 
e Organization: 4096 words by 1 
bit 


e Fully compatible with 100K ECL 
families 

e Operating temperature: 0°C to 
+85°C 

e Address access time: 
- 100470A: 15ns max 


e Low supply current of 150mA 
max 


e Read cycle time: 
~ 100470A: 15ns max 


APPLICATIONS 
e High speed scratch pad 


e Control and buffer storage 


i 


-55 to +150 


64 x 64 CELL ARRAY 


SENSE AMP OUTPUT BUFFER 


Dour 


357 


PIN CONFIGURATION 


F PACKAGE 
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4K-Bit ECL Bipolar RAM (4096 x 1) 100470A 


ORDERING CODE 


DESCRIPTION ORDER CODE 
Ceramic Dual Inline 
300mil wide 18-pin 100470A F 


DC ELECTRICAL CHARACTERISTICS Voc = OV, Veg = -4.5V£5%, Ry = 50Q to -2V, Ta =0°C to 85°C 


PARAMETER TEST CONDITIONS 


Input voitage 
Vit Low 
Vin High 


Output voltage 
VoL. Low 
Vou High 
VoLt Threshold LOW 
VoHT Threshold HIGH 


Input current 
hie Low 
lie cs 
. High 


NOTES: 

1. Voltages are defined with respect to ground, pin 18. 

2. Unit is in a test socket or mounted in a printed circuit board with transverse air flow > 400 ft/min. 
3. DC limits apply after thermal equilibrium has been established. 

4. For current measurement, maximum is defined as the maximum absolute value. 


AC ELECTRICAL CHARACTERISTICS Voc = OV, Veg = -4.5V£5%, Ri = 50Q to -2V, Ta =0°C to 85°C 


PARAMETER 


Twew Write pulse width 
Twr Write recovery time 
TWHA Address hold time 
TWHCS Chip select hold time 
TwHb Data hold time 


TwSsa Address setup time 


ans 


Input 
Output 


NOTES: 

1. AC limits apply after thermal equilibrium has been established. 

2. Unit is in a test socket or mounted on a printed circuit board with transverse air flow > 400 ft/min. 

3. Output fall and rise times are measured between 20% and 80% points. 

4. Ail propagation measurements to output are measured from 50% of the input puise to 50% output level. 
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4K-Bit ECL Bipolar RAM (4096 x 1) 400470A 


TRUTH TABLE 


Disable 
Write 0 
Write 1 
Read 


NOTES: 

H = HIGH voltage level 
L = LOW voitage level 
X = Don't care 


TIMING DIAGRAMS 


WF07050S 


Write Mode 


-0.9V 
20% 
0, 
-17V oe 


t,=t,=0.7ns 
WF07010S 


.NOTE: 
All timing measurements referenced to 50% of input levels. 
input Levels 


WF07060S WF07030S 


Read Mode 
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DESCRIPTION 

The 100474A device is a 1024 words by 
4 bits fully decoded Read/Write Ran- 
dom Access Memory, designed for high 
speed scratch pad, control, and buffer 
storage applications. The device also 
includes full address decoding, on-chip 
separate data in and noninverting data 
out lines. 


The 100474A, with its voltage and tem- 
perature compensation, is compatible 
with the 100K ECL families. 


Ordering information can be found on 
the following page. 


ABSOLUTE MAXIMUM RATINGS 


Tstg Storage 


BLOCK DIAGRAM 


X DECODER/ 


DRIVER 


March 1986 


100474A 


4K-Bit ECL Bipolar RAM 


Preliminary Specification 


FEATURES | 

e Organization: 1024 words by 4 
bits 

e Fully compatible with 100K ECL 

» families 

e Operating temperature: 0°C to 
+85°C 

e Address access time: 
- 100474A: 15ns max 


e Low supply current of 210mA 
max 


e Read Cycle time: 
~ 100474A: 15ns 


APPLICATIONS 
e High speed scratch pad 
e Control and buffer storage 


-55 to +150 


PIN CONFIGURATION 


F PACKAGE 


CD05010S 


Y = DECODER/ DRIVER 


1024 x 4-BIT CELL ARRAY 
| 


O i e | U } 


DO, 


360 


Di, DO, Di, 
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4K-Bit ECL Bipolar RAM (1024 x 4) 100474A 


ORDERING CODE 


DESCRIPTION ORDER CODE 
Ceramic Dual Inline 
400mil wide 24-pin 1OGS 74 E 


DC ELECTRICAL CHARACTERISTICS Voc = OV, Veg = -4.5Vt5%, RL = 502 to -2V, Ta =0°C to 85°C 


LIMITS 
PARAMETER TEST CONDITIONS 


Input voltage 
Vit Low 
Vin High 


Output voltage 

VoL Low Vit = Min 
Vou High Vin = Max 
VoLt Threshold LOW Vit = Max 
VoHT Threshold HIGH Vin = Min 


Input current 

hie Low Vit = Min 
lie BS Vit = Min 
ly High Vi = Max 


Supply current 


NOTES: 

1. Voltages are defined with respect to ground, pins 6 and 7. 

2. Unit is in a test socket or mounted in a printed circuit board with transverse air flow > 400 ft/min. 
3. DC limits apply after thermal equilibrium has been established. 

4. For current measurement, maximum is defined as the maximum absolute value. 


AC ELECTRICAL CHARACTERISTICS Voc = OV, Veg = -4.5Vt 5%, Ry = 502 to -2V, Ta =0°C to 85°C 


LIMITS 
PARAMETER UNIT 
TaA Address access time fee wee ete ta 15 | 
| Tacs Chip select recovery time =| 
aed | yt seme 
10 
Se Sees 57 ean een 


TWHA Address hold time 


TWHCS Chip select hold time 


Capacitance 
Input 
Output 


NOTES: 

1. AC limits apply after thermal equilibrium has been established. 

2. Unit is in a test socket or mounted on a printed circuit board with transverse air flow > 400 ft/min. 

3. Output fall and rise times are measured between 20% and 80% points. 

4. All propagation measurements to output are measured from 50% of the input pulse to 50% output level. 


WwW 
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4K-Bit ECL Bipolar RAM (1024 x 4) | : 4004744 


TRUTH TABLE 


Disable 
Write 0 
Write 1 
Read 


NOTES: 
H = HIGH voltage level 


INPUTS 
L. = LOW voltage level 


H 

L 

L 

L 
X = Don't care 


TIMING DIAGRAMS 


OUTPUTS 
L 
| 
L 
Dout 


WFO70508 
Write Mode 
-0.9V 
20% 
; . 
-17V one 
t,= t= 0.7ns . 


WFO7010S 


NOTE: 
All timing measurements referenced to 50% of input levels. 
Input Levels 


WFO7060S 


Read Mode 
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10149 1024-bit ECL Bipolar PROM (256 x 4) ......... 365 
10149A 1024-bit ECL Bipolar PROM (256 x 4) ......... 368 
100149 1024-bit ECL Bipolar PROM (256 x 4) ......... 371 
100149A 1024-bit ECL Bipolar PROM (256 x 4) ......... 374 
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signetics 10149 
4K-Bif ECL Bipolar PROM 


Product Specification 


Bipolar Memory Products 


DESCRIPTION FEATURES PIN CONFIGURATION 
The 10149 is field programmable, mean- e@ Address access time: 20ns max 
ing that custom patterns are immediately © Power dissipation: 
available by following the ECL fusing 0.66mW/bit typ 
procedure. The device is supplied with High impedance inputs (50kQ 
all outputs at logical Low. Outputs are pulldown) 
programmed to a logic High level at any : 
specified address by fusing the Ni-Cr link e One Chip Enable input 
e Open Emitter outputs (502 drive) 


matrix. 
The 10149 is suitable for use in high. ° Orchip address decoding 
e No separate fusing pins 


performance ECL systems. The outputs 
are capable of driving 502 loads. e Fully compatible with ECL 10K 
series 


F Package 


A Chip Enable input is provided for ease 


of memory expansion. APPLICATIONS 


Mhentolowmng) page: e Microprogramming 


e Hardwired algorithms 
e Control store 

e Random logic 

e Code conversion 


BLOCK DIAGRAM 


ces aes: 
A2 0 >IDECODER| ! | 32 x 32 MATRIX 
Ag O ; | | 


a 4 OUTPUT BUFFER 


Oy O2 03 
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AK-Bit ECL Bipolar PROM (256 X 4) | | 40149 


ORDERING INFORMATION 


DESCRIPTION 


16-pin Ceramic DIP 
- 300mil-wide 


ABSOLUTE MAXIMUM RATINGS 


ORDER CODE — 


| 10149 F 


Temperature range 
Operating -30 to +85 
Storage -55 to +165 


SYMBOL PARAMETER! 


Input voltage”? 


sarersnen ve tterunmearnanee rer 


Vit Low 
Vin High 
VILA Low threshold 
Vina High threshold 


Output voltage 

VoL Low Vin = Max ~1,89 | -1.675 | -—1.85 —1.65 
Vou | High Vit = Min -1.06 | -0.89 | ~0.96 -0.81 
VoLA Low threshold = NA - — 1.655 -1.63 


input current 


Ne Low Vin, = Max ba 
Ie High Vit = Min 250 


Supply drain current 


AC ELECTRICAL CHARACTERISTICS R;, = 50, C, = 30pF, -30°C <T, <+85°C, -4.94V < Veg < — 5.46V 


(rmeean manera cana erates 


LIMITS 


[win [ye [ae 


Access time 
tAA Output Address 14 
toe Output Chip enable 4 


Disable time 
etna tip enatie “TT [Te Tm 


tco_ 
Rise and fali time 


ty Rise time (20-80%) 4.0 
te Fall time (80-20%) 4.0 


NOTES: 

1. All voltage measurements are referenced to the ground terminal. Terminals not specifically referenced are left electrically open. 

2. Each ECL 10K series device has been designed to meet the DC specification after thermal equilibrium has been established. The circuit is in a test socket or 
mounted on a printed circuit board and transverse air flow greater than 500 linear fpm is maintained. Voltage levels will shift approximately 4mV with an air flow of 
200 linear fpm. Outputs are terminated through a 50Q2 resistor to -2V. 

3. Typical values are at Veg =-5.2V, Ta = + 25°C. 
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4K-Bit ECL Bipolar PROM (256 x 4) 10149 


TEST LOAD CIRCUIT 


Voc1 = Voc2 = +2.0VDC 


Vout 
502 
COAX 
TPout 

PULSE GENERATOR 
INPUT PULSE 

t* ~t=20-0.2ns 
(20% TO 80%) 

VeE= - 3.2VDC 
TC00671S 


NOTES: 

1. For AC tests, all input and output cables to the scope are equal lengths of 5092 coaxial cable wire length 
should be < 1% inch from TPyy to input pin and TPoyr to output pin. A 502 termination to ground is located in 
each scope ‘input. Unused outputs are connected to a 5022 resistor to ground. 

2. Test procedures are shown for only one input or set of input conditions. Other inputs are tested in the same 
manner. 

3. Normal practice in test fixtures layout should be followed. Lead lengths, particularly to the power supply, 
should be as short as possible. A 10uF capacitor between Vcc; and Veco terminals, located as close to the 
device as possible, is recommended to reduce ringing. 


VOLTAGE WAVEFORM 


asa om, 


ADDRESS 
\ 


tage 


"ame ee cane CED GD aD oD EP 


\ 
04-04 


WF04421S 


Address Access Time 


Chip Enable/Disable Propagation Delays 
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Bipolar Memory Products 


DESCRIPTION 


The 10149A is field programmable, 
meaning that custom patterns are imme- 
diately available by following the ECL 
fusing procedure. The device is supplied 
with all outputs at logical Low. Outputs 
are programmed to a logic High level at 
any specified address by fusing the Ni-Cr 
link matrix. 


The 10149A is suitable for use in high- 
performance ECL systems. The outputs 
are capable of driving 5092 loads. 


A Chip Enable input is provided for ease 
of memory expansion. 


Ordering information can be found on 
the folowing page. 


BLOCK DIAGRAM 
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10149A 


-AK-Bit ECL Bipolar PROM 


Preliminary Specification 


FEATURES 
@ Address access time: 10ns max 


e Power dissipation: 
0.66mW/bit typ 

e High impedance inputs (50k) 
pulldown) 

e One Chip Enable input 

e Open Emitter outputs (5002 drive) 

e On-chip address decoding 

e No separate fusing pins 


e Fully compatible with ECL 10K 
series 


APPLICATIONS 

e Sequential controliers 
e Microprogramming 

@ Hardwired algorithms 
e Control store 

e Random logic 

e Code conversion 
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F Package 
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4K-Bit ECL Bipolar PROM (256 x 4) 10149A 


ORDERING INFORMATION 
DESCRIPTION 


16-pin Ceramic DIP 
300mil-wide 


ORDER CODE 


10149A F 


ABSOLUTE MAXIMUM RATINGS 


SYMBOL 


PARAMETER! RATING 
Supply voltage (Vcc = 0) 
Input voltage (Vcc = 0) 


Output source current 


Temperature range 
Operating 
Storage 


-30 to +85 
-55 to +165 


SYMBOL PARAMETER! TEST CONDITIONS Min 
Input voltage” 

Vit Low - 1.890 
Vin High 

VILA Low threshold 

VIHA High threshold ~ 1.205 


VoL Low Vi4 = Max ~1.89 | -1.675 | -1.85 -1.65 | -1.825 | -1.615 

Voi High Vi = Min -1.06 | -0.89 | -0.96 -0.81 | -0.89 | -0.70 | v 
VoLA Low threshold ee _ ~1.655 ~1.63 ~1.595 

High threshold Vina = Min, Via=Max | _ +08 -0.98 ~0.91 


Input current 


lie Low Vi = Max 0.5 A 
bh High Vi = Min 250 250 250 | © 


Supply drain current 
ie vee=—52V (Tel Telel Tele 


AC ELECTRICAL CHARACTERISTICS R, = 502, C, = 30pF, -30°C <Ty <+ 85°C, -4.94V < —5.46V 


Access time 

tan Output Address a 
tce Output Chip enable 4 6 
“Disable time 


Rise time (20-80%) 4.0 
Fall time (80-20%) 4.0 
NOTES: 
1. All voltage measurements are referenced to the ground terminal. Terminals not specifically referenced are left electrically open. 
2. Each ECL 10K series device has been designed to meet the DC specification after thermal equilibrium has been established. The circuit is in a test socket or 
mounted on a printed circuit board and transverse air flow greater than 500 linear fpm is maintained. Voltage levels will shift approximately 4mV with an air flow of 


200 linear fpm. Outputs are terminated through a 5022 resistor to -2V. 
3. Typical values are at Veg =-5.2V, Ta = + 25°C. 
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4K-Bit ECL Bipolar PROM (256 X 4) | 40449A 


TEST LOAD CIRCUIT 


Voc1 = Yoc2 = + 2.0VDC 


PULSE GENERATOR 


INPUT PULSE 
tt —t22.0-0.2ns 
(20% TO 80%) 


Vee = - 3.2V0C 


NOTES: 

1. For AC tests, all input and output cables to the scope are equal lengths of 502 coaxial cable wire length 
should be < ¥% inch from TP), to input pin and TPoyr to output pin. A 502 termination to ground is located in 
each scope input. Unused outputs are connected to a 502 resistor to ground. 

Test procedures are shown for only one input or set of input conditions. Other inputs are tested in the same 
manner. 
Normal practice in test fixtures layout should be followed. Lead lengths, particularly to the power supply, 
should be as short as possible. A 10uF capacitor between Vcc; and Voce terminals, located as close to the 
device as possible, is recommended to reduce ringing. 


VOLTAGE WAVEFORM 


ADDRESS \ 


ame Gm ai ab ee eo em an iP OF aw wm ee ate Ee oD 
— tan — 


im Gam HES Gm cn caeh ED OH GEM Gy 


\ 
04-Oq , 


‘ns ent ante ante cue wee ce a om oes oe 


WF04421S 


Address Access Time 


Chip Enable/Disable Propagation Delays 
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Product Specification 


Bipolar Memory Products 


DESCRIPTION FEATURES PIN CONFIGURATION 


The 100149 is field programmable, @ Address access time: 20ns max 
meaning that custom patterns are imme-  « Power dissipation: 

diately available by following the ECL 0.66mW/bit typ 

fusing procedure. The device is supplied 
with all outputs at logical Low. Outputs pulldown) 
are programmed to a logic High level at 


any specified address by fusing the Ni-cr * One chp: Enable input 
link matrix. © Open Emitter outputs (5022 drive) 


The 100149 is suitable for use in high- ° Oh-enlp acoreee. decoding 
performance ECL systems. The outputs ° NO separate fusing pins 


are capable of driving 50Q loads. e Fully compatible with ECL 100K 
series 


F Package 


e High impedance inputs (50kQ2 


A Chip Enable input is provided for ease 


of memory expansion. APPLICATIONS 


the following page. e Microprogramming 


e Hardwired algorithms 
e Control store 

e Random logic 

e Code conversion 


BLOCK DIAGRAM 


32 x 32 MATRIX 


4 OUTPUT BUFFER 
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-4K-Bit ECL Bipolar PROM (256 x 4) | | 400149 


ORDERING INFORMATION 


DESCRIPTION | ORDER CODE 


16-pin Ceramic DIP 
300mil-wide 100149 F 


ABSOLUTE MAXIMUM RATINGS 


Input voltage (Vcc = 0) 
Output source current a ee eee 


Temperature Range 
Operating -0 to +75 °C 
-55 to +165 


DC ELECTRICAL CHARACTERISTICS 0°C <T, <+75°C, -4.275V <Vege < — 4.725V 


LIMITS 
Typ* 


UNIT 
Cet [wes 


SYMBOL PARAMETER TEST CONDITIONS! 


input voltage 


Low 
’ High 
Threshold Low 
‘Threshold High 


Output voltage 


VoL Low 
VOH High 
VOLA Threshold Low 
VOHA Threshold High 


input current 


ie Low 
NH High 


Supply current 


LIMITS 
min | tye | Max 


Output Address 


Output Chip enable 


Chip disable 


Rise time (20-80%) 
Fall time (80-20%) 


NOTES: 

1. All voltage measurements are referenced to the ground terminal. Terminals not specifically referenced are left electrically open. 

2. Each ECL 100K series device has been designed to meet the DC specification after thermal equilibrium has been established. The circuit is in a test socket or 
mounted on a printed circuit board and transverse air flow greater than 400 linear fpm is maintained. Voltage levels will shift approximately 4mV with an air flow of 
200 linear fpm. Outputs are terminated through a 502 resistor to -2V. 

3. For current measurements, maximum is defined as the maximum absolute value. 

4. Typical values are at Veg =-4.5V, Ta = + 25°C. 
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1K-Bit ECL Bipolar PROM (256 x 4) 100149 


TEST LOAD CIRCUIT 


Voc1=Vec2 = +2.0V0C 


PULSE GENERATOR 


INPUT PULSE 
t* ~t=2.0-0.2ns 
(20% TO 80%) 


Veg = - 3.2VDC 


NOTES: 
For AC tests, all input and output cables to the scope are equal lengths of 5092 coaxial cable. Wire length 
should be < 1 inch from TPyy to input pin and TPoyr to output pin. A 5022 termination to ground is located in 
each scope input. Unused outputs are connected to a 50Q resistor to ground. 
Test procédures are shown for only one input or set of input conditions. Other inputs are tested in the same 
manner. 
Normal practice in test fixtures layout should be followed. Lead lengths, particularly to the power supply, 
should be as short as possible. A 10uF capacitor between Vcc; and Voce terminals, located as close to the 
device as possible, is recommended to reduce ringing. 


VOLTAGE WAVEFORM 


ADDRESS 


WF04401S 


WF04411S 


Chip Enable/Disabie Propagation Delays 
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Bipolar Memory Products 


DESCRIPTION 


The 100149A is field programmable, 
meaning that custom patterns are imme- 
diately available by following the ECL 
fusing procedure. The device is supplied 
with all outputs at logical Low. Outputs 
are programmed to a logic High level at 
any specified address by fusing the Ni-Cr 
link matrix. 


The 100149A is suitable for use in high- 
performance ECL systems. The outputs 
are capabie of driving 5022 loads. 


A Chip Enable input is provided for ease 
of memory expansion. 


Ordering information can be found on 
the following page. 


BLOCK DIAGRAM 


November 1986 


100149A — 


_AK-Bit ECL Bipolar PROM 


Preliminary Specification 


FEATURES 
e Address access time: 10ns max 


@ Power dissipation: 
0.66mW/bit typ 


e High impedance inputs (50k{2 
pulldown) 


e One Chip Enable input 

e Open Emitter outputs (502 drive) 
e On-chip address decoding 

e No separate fusing pins 


e Fully compatible with ECL 100K 
series 


APPLICATIONS 

e Sequential controllers 
e Microprogramming 

e Hardwired algorithms 
e Control store | 

e Random logic © 

e Code conversion 
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PIN CONFIGURATION 
F Package 
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1K-Bit ECL Bipolar PROM (256 x 4) 100149A 


ORDERING INFORMATION 


DESCRIPTION ORDER CODE 


16-pin Ceramic DIP 
300mil-wide 100149A F 


ABSOLUTE MAXIMUM RATINGS 


[vee | Sipnvwotase ec= | -@ | vee 
Tio | Outpt source eurent [40 | mito 


Temperature Range 
Operating 
Storage 


-0 to +75 
-55 to +165 


LIMITS 
SYMBOL PARAMETER TEST CONDITIONS? min | typ* | UNIT 
Typ’ | Max | 


input voltage 


Low 
High 
Threshold Low 
Threshold High 


Low 
High 
Threshold Low 
Threshold High 


AC ELECTRICAL CHARACTERISTICS R, = 502, C, =30pF, 0°C <Ta <+75°C, -4.275V < Veg <-4.725V 


LIMITS 
SYMBOL PARAMETER TO UNIT 
| min | tyes | Max 


Access time 


taa Output Address 
toe Output Chip enable 


Disable time 


pto tout | chip satin | | Te | ns 


Rise and fall time 


tt Rise time (20-80%) 4.0 
Ct Fall time (80-20%) 4.0 


NOTES: 

1. All voltage measurements are referenced to the ground terminal. Terminals not specifically referenced are left electrically open. 

2. Each ECL 100K series device has been designed to meet the DC specification after thermal equilibrium has been established. The circuit is in a test socket or 
mounted on a printed circuit board and transverse air flow greater than 400 linear fpm is maintained. Voltage levels will shift approximately 4mV with an air flow of 
200 linear fom. Outputs are terminated through a 5022 resistor to —2V. 

3. For current measurements, maximum is defined as the maximum absolute value. 

4. Typical values are at Veg = —4.5V, Ta = + 25°C. 
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1K-Bit ECL Bipolar PROM (256 x 4) | | 100149A 


TEST LOAD CIRCUIT 


Voc1 = Voc2 = + 2.0VDC 


PULSE GENERATOR 


INPUT PULSE 
t? -t=2.0-0.2ns 
(20% TO 80%) 


Veg = -3.2VDC 
7C00671S 


NOTES: 
. For AC tests, all input and output cables to the scope are equal lengths of 502) coaxial cable. Wire length 

should be < % inch from TPin to input pin and TPoyt to output pin. A 502 termination to ground is located in 
each scope input. Unused outputs are connected to a 50Q resistor to ground. 
Test procedures are shown for only one input or set of input conditions. Other inputs are tested in the same 
manner. 
Normal practice in test fixtures layout should be followed. Lead lengths, particularly to the power supply, 
should be as short as possible. A 10uF capacitor between Voc; and Voce terminals, iocated as close to the 
device as possible, is recommended to reduce ringing. 


VOLTAGE WAVEFORM 


ADDRESS 


WF04401S 


WF04411S 


Chip Enabie/Disable Propagation Delays 
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signetics 


Bipolar Memory Products 


INTRODUCTION 

The following information applies to 
packages currently used for Bipolar 
Memories. For information on other 
package configurations, refer to the re- 
spective Data Manual for each product. 


GENERAL 

1. The following pages contain informa- 
tion on plastic DIP and cerdip pack- 
ages ranging from 16 pins to 28 pins, 
the SO-L 16- and 20-pin and the 28- 
pin Leaded Chip Carrier. 
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Package Outlines 


2. Information for each set of drawings 


such as notes and reference stan- 
dards are included on each drawing 
for easy reference. 


. Thermal resistance values have been 


determined by utilizing the linear tem- 
perature dependence of the forward 
voltage drop across the substrate di- 
ode in a digital device to monitor the 
junction temperature rise during 
known power application across Voc 
and ground. Since thermal resistance 
values are dependent on die size and 


381 


the value of power dissipated, meas- 
urements were made on packages 
containing various die sizes. The infor- 
mation in the tables shown here are 
typical values for a mid bipolar memo- 
ry die size for a given package. For 
more detailed information on thermal 
performance of specific packages 
please contact your Signetics sales 
representative and request the latest 
publication of Thermal Performance 
Data. 


Signetics Bipolar Memory Products 


Package Ouilines 


PLASTIC PLCC 
1. Lead material: Olin 194 (Copper Alloy) or 
equivalent, solder dipped. 


2. Body material: Plastic (Epoxy). 


3. Thermal test Fixture: Device soldered to a 
glass epoxy test board with the dimensions 
1.58” X 0.75” 0.059” with 0.009” stand 
off. 


PLASTIC LEADED CHIP CARRIER | 


NO. OF LEADS | PACKAGE CODE DESCRIPTION 


A 350mil-square 
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Package Outlines 


20-PIN PLASTIC LEADED CHIP CARRIER 


.395 (10.03) 
385 (9.78) 


$15 1D-E@) 007 (0.16) © 
LIB @l.002 IN/IN 
[-A-] 


.356 (9.04) 
.350 (8.89) 


042 (1.07) 


Ol AIF-G ©) .007 (0.18) ©) 
ILIA G|  .002 IN/IN 
&: 


058 (1.42) . 460 
042 (1.07) 


C45 (1.14) 
025 (0.64) 


853-0400 84711 


.200 (5.08) BSC 


f@i8/0-E Sj .007 (0.18) © 


+ 


.200 (5.08) BSC i (10.03) 


.385 (9.78) 


050 (1.27) BSC 
4 SIDES 


356 (9.04) 
.350 (8.89) 


032 (.81) 


0.025 (0.64) 
180 (4.57) MIN 
165 (4.19) 


(elD-EG)F-GEY_.007 (0.18) @) 


SPO) BLES [05 (38) 
200 (737) f@l_F-G |.015 (38) | 


28-PIN PLASTIC LEADED CHIP CARRIER 


SSID-EG 007 018) O 
8 Gl 002 INZIN, | 


OW (.26) 


MAX. R 
TYP, 3 PLACES 


456 (11.58) 
450 (11.43) 
[PIN # 7 


048 (1.22) r) 
042 (1.07) aad 


060 (1.27) BSC 
4 SIDES 


@IAIF-GGY 007 (0.15) 
et A GY 002 IN/IN | 


048 (1.14) 
025 (0.64) 


853-0413 84711 
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496 (12.57) 


eS yY  OO7 (0.15 BY 
“485 (12.32) AIF = Gt y 007 0.18) & 


.300 (7.62) BSC 


PIBID-EGY 007 (0.15) & 


.300 (7.62) BSC 
495 (12.87) 
485 (12.32) 


060 (1.52) 
MIN. 


456 (11.58) 
450 (11.49) 


025 (0.64) 
MIN. 


032 (81) 


.120 (3.05) 


£180 (4.57) 
165 (4.19) 


.430 (10.92) 
390 (9.96) ~ 
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NOTES: 

1. Package dimensions conform to JEDEC specification 
MO-047-AA for plastic leaded chip carrier 20 leads, 
.050 inch lead spacing, square. (issue A, 10/31/84). 

2. Controlling dimensions: inches. Metric are shown in 
parentheses. 

3. Dimensions and tolerancing per ANS! Y14.5M-1982. 

4. "A" and '"'B" are reference datums on the molded 
body at plane "'H' and do not include mold flash. 
Mold flash protrusion shall not exceed .006” (.15mm) 
on any side. 

5. Datum ''D-E" and ''F-G"' are determined where these 
center leads exit from the body at plane 'H"'. 

6. Pin numbers continue counterclockwise to pin #20 
(top view). 


015 (38) 
005 (.13) 


198 (503) oe , 
794 (4.83) SIAIBG) .010 (0.25) © 
33 .38 

SO OS) _erpE ST HS 38) 


290 (7.37) 
PO00633S 


NOTES: 

1. Package dimensions conform to JEDEC specification 
MO-047-AB for plastic leaded chip carrier 28 leads, 
.050 inch lead spacing, square. (issue A, 10/31/84). 

. Controlling dimensions: inches. Metric are shown in 
parentheses. 

. Dimensions and tolerancing per ANS! Y14.5M-1982. 

. "A" and ''B" are reference datums on the molded 
body at plane ‘'H'" and do not include mold flash. 
Mold flash protrusion shall not exceed .006” (.15mm) 
on any side. 

. Datum ''D-E"' and "'F-G" are determined where these 
center leads exit from the body at plane '"'H"’. 

. Pin numbers continue counterclockwise to pin #28 
(top view). 


015 (0.38) 
005 (0.13) 
SEA 


.224 (5.69) 
218 (5.54) 


490 0082) DEAT TE] 


390 (9.91) 


@IALB GY .010 (0.25) © 


P000613S 
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Package Outlines 


PLASTIC SO-L 
1. Lead material: Olin 194 (Copper Alloy) or 
equivalent, solder dipped. 


2. Body material: Plastic (Epoxy). 


3. Thermal test fixture: Device soldered to a 
glass epoxy test board with the dimensions 
of 1.58” X 0.75” X 0.059” with 0.009” 
stand off. 


PLASTIC SMALL OUTLINE PACKAGES 


NO. OF LEADS | PACKAGE CODE DESCRIPTION 


95/30 300mil-wide 
86/24 300mil-wide 


November 1986 384 


Signetics Bipolar Memory Products 


Package Outlines 


16-PIN SMALL OUTLINE 


eles 

$10 @] .10 (004) F- . Package dimensions conform to JEDEC specification 
MS-013-AC for standard small outline (SO) package, 16 
' leads, 7.50mm (.300"') body width (issue A, June 1985). 

2. Controlling dimensions are in mm. Inch dimensions in 

parentheses. 

3. Dimensions and tolerancing per ANSI Y14.5M- 1982. 

4. 'T", "D" and "E" are reference datums on the molded 


body and do not include mold flash or protrusions. Mold 
flash or protrusions shall not exceed .15mm (.006"') on 


a 


any side. 
7.80 (.299) 10.65 (.419) 5. Pin numbers start with pin #1 and continue 
7.40 (201) 10.26 (.404) counterclockwise to pin #16 when viewed from top. 
g .25 (.010) © 
1.27 (.050) BSC 
10.10 (.398) 75 (030) 
10.50 (.413) "50 “(.020) 


2.65 (.104) 


ee 
Se ma 2.35 (.093) 
ee a 

| anal cl aed -p| tT] E[0 ©] .25 (.010) @ | .32 (.013) .30 (.012) 1.07 (.042) 


35 (.014) .23 (.009) 10 (.004) 0.86 (.034) 


‘l 


853-0171 81216 PO00242S 


20-PIN SMALL OUTLINE 


. Package dimensions conform to JEDEC specification 
MS-013-AC for standard small outline (SO) package, 20 
leads, 7.50mm (.300"') body width (issue A, June 1985). 
2. Controlling dimensions are in mm. Inch dimensions in 

parentheses. 
. Dimensions and tolerancing per ANSI Y14.5M- 1982. 
"T" "D' and "E" are reference datums on the molded 
body and do not include mold flash or protrusions. Moid 
flash or protrusions shall not exceed .15mm (.006"') on 
any side. 

5. Pin numbers start with pin #1 and continue 

10.65 (.419) counterclockwise to pin #20 when viewed from top. 


10.26 (.404) 


iE®! .25 (.010) © 


He1D©] .10 (.004) so NOTES: 


Pw 


- 


7.60 (.299) 
7.40 (.291) 


1.27 (.050) BSC 


13.00 (.512) 
12.60 (.496) 


.75 (.030) 
50 (.020) 


X45° 


2.65 (.104) 


La ry ey oy oa 
UW 2.35 (.093) 


IN .10 (.004 
| | 49 (,019) eT 82 (013) 30 (.012) 1.07 (.042) 


35 (014) 23 (,009) 10 (.004) 86 (.034) 


853-0172 81219 PO00231S 
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Package Ouilines 


CERAMIC DIP 
1. Lead material: ASTM alloy F-30 (Alloy 42) 
or equivalent — tin plated or solder dipped. 


2. Body Material: Ceramic with glass seal at 
leads. 


3. Thermal test fixture: Device secured in 
Textool ZIF socket with 0.04” stand off. 


CERAMIC DUAL-IN-LINE PACKAGES 


NO. OF LEADS | PACKAGE CODE DESCRIPTION 


300mil-wide 
300mil-wide 
300mil-wide 


400mil-wide 
300mil-wide 
600mil-wide 
600mil-wide 


NOTES: 
1. Order coded as F3 when both 600 and 300mil-wide packages are available. 
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Package Ouilines 


16-PIN CERAMIC DIP 


060 (1.52) 


a 012 (.30° 


060 (1.52) 
012 (.30) 


.306 (7.77) 
1245 (6.22) 


100 (2.54) BSC 


.785 (19.94) 


.753 (19.13) 
058 (1.47) 


_ 023 (.58) 


015 (.38) 


eee | 
eee | NE 


853-0582 81594 


18-PIN CERAMIC DIP 


-070 (1.78) 
.050 (1.27) 


.200 (5.08) 
165 (4.19) 


165 (4.19) 
7125 (3.18) 


SITE [POLO 2a) Gy 


098 (2.49) 098 (2.49) 
| ones 012 (0.30) | :” (.30) 
306 (7.77) 
285(7.24) 
_.| L100 ¢2.54) BSC 
915 (23.24) 
B82 (22.40) 
058 (1.47 -070 (1.78) 
030 ¢. 050 (1.27) 


SEATING 
PLANE 


.200 (5.08) 
165 (4.19) 


165 (4.19) 
"125 (3.18) 


| 028 (58) (TE [0 G].010 (254) 


015 (015 (.38) 


853-0583 81594 
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NOTES: 

. Controlling dimension: inches. Millimeters are shown in 
parentheses. 

. Dimensions and tolerancing per ANS! Y14.5M - 1982. 

."T', "D", and "E" are reference datums on the body 
and include allowance for glass overrun and meniscus on 
the seal line, and lid to base mismatch. 

. These dimensions measured with the leads constrained 
to be perpendicular to plane T. 

. Pin numbers start with pin #1 and continue 
counterclockwise to pin #16 when viewed from. the top. 


320 (8.13) 


.290 (7.37) 
(NOTE 4) 


175 (4.45) 
145 (3.68) 


show! b 


~—, 
= 


.035 (.89) 
.020 (.51) 


7 


-300(7.62) BSC 
(NOTE 4) 


.395 (10.03) 
-300 (7.62) 


015 (.38) 
010 (.25) 


deer 

1. Controlling dimension: inches. Millimeters are shown in 
parentheses. 

2. Dimensions and tolerancing per ANSI Y14.5M —- 1982. 

3. 'T'', "D", and "E" are reference datums on the body 
and include allowance for glass overrun and meniscus on 
the seal line, and lid to base mismatch. 

4. These dimensions measured with the leads constrained 
to be perpendicular to plane T. 

5. Pin numbers start with pin #1 and continue 
counterclockwise to pin #18 when viewed from the top. 


320 (8.13) 


290 (7.37) | 
| | (NOTE 4) 
175 (4.45) 


145 (3.68) 


Te 


ee 


035 (.89) 
020 (.51) 


-- 


A BSC 
.300 (7.62) 
(NOTE 4) 


015 (.38) 
‘010 (25) “300 1763) 
PO00470S 
387 
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Package Outlines 


20-PIN CERAMIC DIP 


.078 (1.98) .078 (1.98) NOTES: 
pErE=pes ~] precnrsiae aarag 1. Controlling dimension: inches. Millimeters are shown in 


.012 (.30) 012 (30) parentheses. 
2. Dimensions and tolerancing per ANS! Y14.5M — 1982. 
3. "T", "D'', and "E" are reference datums on the body 
and include allowance for glass overrun and meniscus on 
the seal line, and lid to base mismatch. 
| . These dimensions measured with the leads constrained 
306 (7.77) to be perpendicular to plane T. 
"285 (7.24) . Pin numbers start with pin #1 and continue 
c ° counterclockwise to pin #20 when viewed from the top. 


-100 (2.54) BSC 


.976 eran 
940 88) 


058 (1.47) .070 (1.78) ,320 (8.13) 
030 (.76 F .290 (7.37) 

(76) 050 (1.27) a (esr 
175 (4.45) 


.200 (5.08) 
.145 (3.68) 


165 (4.19) 


-165 (4.19 


125 (3.18) 035 (.89) 


020 (.51) 
(NOTE 4) 
015 (.38) 
ae re ITE GL n10 254 10 (25) “300 (782) 


018 (38) 300 (7.62) 
853-0584 81594 


22-PIN CERAMIC DIP 


NOTES: 
is Raced Se 1. Controlling dimension: inches. Millimeters are shown in 
028 (.71) .028 (.71) parentheses. 
2. Dimensions and tolerancing per ANSI Y14.5M ~ 1982. 
3. ''T", "D", and "E" are reference datums on the body 
and include allowance for glass overrun and meniscus on 
the seal line, and lid to base mismatch. 
. These dimensions measured with the leads constrained 
to be perpendicular to plane T. 
399 (10.14) . Pin numbers start with pin #1 and continue 
"376 (9.55) counterclockwise to pin #22 when viewed from the top. 


L_ .100 (2.54) BSC 


1.105 (28.07) 


070 (1.78) -420 (10.67) 


050 (1.27) .390 (7.36) 
; (NOTE 4) 


175 (4.45) 
.145 (3.68) 


oo OE os oe 200 (5.09) 
L i .165 (4.19) 


.035 (.89) 


020 (.51) a6 
.400 (10.18) 
015 (.38) (NOTE 4) 


Ca EACIO RE) ‘010 (25) 200-(10:16} 


853-0585 81594 
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Package Outlines 


24-PIN CERAMIC DIP (300mil-wide) 


.088 (2.49) 098 (2.49) 


306 (7.77) 
.285 (7.24) 


.100 (2.54) BSC 
1.280 (32.51) 


1.240 (31.40 
070 (1.47) ) 


050 (.76) 


.200 (5.08) 


————  .145 (3.68 
-165 (4.19) —_ 
SEATING 


PLANE .165 (4.19) 
125 Re 
ci: 


020 (51) 


015 (.38) 
010 (.26) 


098 (2.49) 098 (2.49) 
040 (1.02) 040 (1.02) 


598 (15,19) 
514 (13.06) 


ryyruryouou 
| =e 


1.285 (32. 1.285 (32.64) 


1.240 (31.50) 
070 (1.78) 


175 (4.45) 
145 (3.68) 


175 (4.45) 
145 (3.68) 


.165 (4.19 
1125 te 
i ) .055 (1.40) 


020 (51) 
.015 (38) 
010 (.25) 
023 (.58) 1 T fe [o @f010 (254) 


(016 (.38) (.38) 


853-0588 84221 
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NOTES: 
1. Controlling dimension: inches. Millimeters are shown in 
parentheses. 
2. Dimensions and tolerancing per ANSI Y14.5M - 1982. 
3. "T", "D", and "E" are reference datums on the body 
and include allowance for glass overrun and meniscus on 
the seal line, and lid to base mismatch. 
. These dimensions measured with the leads constrained 
to be perpendicular to plane T. 
. Pin numbers start with pin #1 and continue 
counterclockwise to pin #24 when viewed from the top. 
. Denotes window location for EPROM products. 


820 (8.13) 


ny oh 


eee 


BSC 
.300 (7.62) 
a (NOTE 4) 
395 (10.03) 
300 (7.62) 


pat a 
1. Controlling dimension: inches. Millimeters are. shone in 
parentheses, 
. Dimensions and tolerancing per ANSI Y14.5M — 1982. 
."T"', "D", and "'E" are reference datums on the body 
and include allowance for glass overrun and meniscus on 
the seai line, and lid to base mismatch. 
. These dimensions measured with the leads constrained 
* to be perpendicular to plane T. 
. Pin numbers start with pin #1 and continue 
counterclockwise to pin #24 when viewed from the top. 
. Denotes window location for EPROM products. 


620 (15.75) 
590 (14.99) 


600 (15.24) 
(NOTE 4) | 


685 (17.65) 
600 (15,25) 
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Package Outlines 


28-PIN CERAMIC DIP 


098 (2.49) 098 (2.49) 
040 (1.02) .040 (1.02) 


598 (15.19) 
-514 (13.06) 


i | 100 (2.54) BSC 


1,485 (37. 1.485 (37.72) 


1.440 (36.58) 
070 (1.78) 
050 1727) 175 (4.45) 


.145 (3.68) 


a OS 
TU U UU UU ee Oo dg § 0 228 672) ow. 
ar YVWVVIVY ae "Se 


(020 (.51) 
016 (.38) 


; .010 (.25) 
= = BITIE[DOLoi0 (28 


853-0589 84000 


November 1986 390 


NOTES: 

1. Controlling dimension: inches. Millimeters are shown in 
parentheses. 

2. Dimensions and tolerancing per ANSI Y14.5M ~ 1982. 

3. "T", "D'', and "E'' are reference datums on the body ~ 
and include allowance for glass overrun and meniscus on 
the seal line, and lid to base mismatch. 

. These dimensions measured with the leads constrained 
to be perpendicular to plane T. 

. Pin numbers start with pin #1 and continue 
counterclockwise to pin #28 when viewed from the top. 

. Denotes window location for EPROM products. 


620 (15.75) 
590 (14.99) 


LL 600 (15.24) BSC a3 
(NOTE 4) 
695 (17.85) 


600: (15.24) 


Signetics Bipolar Memory Products 


Package Outlines 


PLASTIC DIP 
1. Lead material: Olin 194 (Copper Alloy) or 
equivalent, solider dipped. 


2. Body material: Plastic (Epoxy). 


3. Thermal test fixture: Device secured in a 
Textool ZIF socket with 0.04” stand off. 


PLASTIC DUAL-IN-LINE PACKAGES 


NO. OF LEADS | PACKAGE CODE DESCRIPTION 
16 N 


300mil-wide 
300mil-wide 
300mil-wide 
400mil-wide 
300mil-wide 
600mil-wide 
600mil-wide 


NOTES: 
1. Order coded as N3 when both 600mil and 300mil-wide packages are available. 


16-PIN PLASTIC DIP 


NOTES: 
1. Controlling dimension: inches. Metric are shown in 
parentheses. 

. Package dimensions conform to JEDEC specification 
MS-001-AA for standard dual in-line (DIP) package .300 
inch row spacing (PLASTIC) 16 leads (issue B. 7/85) 

. Dimensions and tolerancing per ANSI Y14. 5M-1982. 

. "T', “D" and "E" are reference datums on the molded 
body and do not include mold flash or protrusions. Mold 
flash or protrusions shall not exceed .010 inch (.25mm) 

.255 (6.48) on any side. 
.245 (6.22) . These dimensions measured with the leads constrained 
to be perpendicular to plane T. 
. Pin numbers start with pin #1 and continue 
counterclockwise to pin #16 when viewed from the top. 


.757 (19.23) 


-746 (18.95) 
064 (1.63) , 322 (8.18) 


045 (1.14) es AS 


.160 (4.06) 125 (3.18) 
135 (3.43) ue (2.92) 


036 (.89) 


138 (3.51) AES) 


-120 (3.05) 
016 (.38) 
010 (.25 ) 


853-0406 81232 
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Signetics Bipolar Memory Products 


Package Ouilines 


18-PIN PLASTIC DIP 


.255 (6.48) 
.245 (6.22) 


.100 (2.54) BSC 
.925 (23.50) 


915 (23.24) 
.064 (1.63) 


1045 (1.14) 


-160 (4.06) 
135 (3.43) 


er} 


cee 


-138 (3.51) 
120 (3.05) 
022 (56) _GTTEDOLOI0 125) Ol 


017 017 (.43) 
853-0407 81233 


20-PIN PLASTIC DIP 


.255 (6.48) 
.245 (6.22) 


-100 (2.54) BSC 


1.057 (26.85) 


045 (1.14) 


-160 (4.06) 
-135 (3.43) 


1.045 (26.54) 
.064 (1.63) 
50 aaa 
eee ab IGP 
Ba 


‘017 (.43) 


853-0408 81234 
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-138 (3.51) 
.120 (3.05) 
022 (28) FTE GI.010 (25) _@) 


NOTES: 

1. Controlling dimension: inches. Metric are shown in 

parentheses. 

2. Package dimensions conform to JEDEC specification 
MS-001-AD for standard dual in-line (DIP) package .300 
inch row spacing (PLASTIC) 18 leads (issue B. 7/85) 

. Dimensions and tolerancing per ANSI Y14. 5M-1982. 

. "'T", "D" and "'E’' are reference datums on the molded 
body and do not include mold flash or protrusions. Mold 
flash or protrusions shall not exceed .010 inch (.25mm) 
on any side. 

5. These dimensions measured with the leads constrained 

to be perpendicular to plane T. 

6. Pin numbers start with pin #1 and continue 

counterclockwise to pin #18 when viewed from the top. 


> © 


.322 (8.18) 
300 (7.62) 
(NOTE 5) 
soca 
125 (3.18) 
"115 (2.92) 


035 (.89) 


020 (.51) 
.300 (7.62) 
(NOTE 5) 
.015 (.38) .395 (10.03) 
010 (.25 ) .300 ( 7.62) 


PO00300S 


sublet 
1. Controlling dimension: inches. Metric are shown in 
parentheses. 

2. Package dimensions conform to JEDEC specification 
MS-001-AE for standard dual in-line (DIP) package .300 
inch row spacing (PLASTIC) 20 leads (issue B. 7/85) 

3. Dimensions and tolerancing per ANSI Y14. 5M-1982. 

4. "T", "D" and "E" are reference datums on the molded 
body and do not include moid flash or protrusions. Mold 
flash or protrusions shall not exceed .010 inch (.25mm) - 
on any side. 

5. These dimensions measured with the leads constrained 
to be perpendicular to plane T. 

6. Pin numbers start with pin #1 and continue 
counterclockwise to pin #20 when viewed from the top. 


.322 (8.18) 


.300 (7.62) 
(NOTE 5) 


125 (3.18) 
115 (2.92) 


.035 (.89) " 
020 (.51) 
.300 (7.62) 
(NOTE 5) 
015 (.38) .395 (10.03) 
010 (.25 ) .300 ( 7.62) 


PO00290S 


Signetics Bipolar Memory Products 


Package Outlines 


22-PIN PLASTIC DIP 


HHO(SY.004 (0.10) 


NOTES: 

1. Controlling dimension: inches. Metric are shown in 
parentheses. 

2. Package dimensions conform to JEDEC specification 
MS-010-AA for standard dual in-line (DIP) package .400 
inch row spacing (PLASTIC) 22 leads (issue A. 7/85) 


3. Dimensions and tolerancing per ANSI Y14. 5M-1982. 

4. "'T', "D" and "E" are reference datums on the molded 
355 (9.02) body and do not include mold flash or protrusions. Mold 
345 (8.76) flash or protrusions shall not exceed .010 inch (.25mm) 


on any side. 

5. These dimensions measured with the leads constrained 
to be perpendicular to plane T. 

6. Pin numbers start with pin #1 and continue 
counterclockwise to pin #22 when viewed from the top. 


—_ (2.54) BSC 


1.110 (28.19) 
1.095 (27.81) 


064 (1.63) 422 (10.72) 

045 (1.14) 400 (10.16) 
190 (4.83) 155 (3.94) (NOTE 5) 
165 (4.19) cre 


aa 
035 (.89) 


.138 (3.51) meee ; bu | 
120 (3.05) (NOTE 5) 
022 (.56) 4@UT[EWOL.o10 2G) .015 (.38) _ 495 (12.57) | 


(017 (.43) (.43) 010 (.25) .400 (10.16) 


853-0409 81235 


24-PIN PLASTIC DIP (300mil-wide) 


IDG) .004 - (10) | 


NOTES: 

1. Controlling dimension: inches. Metric are shown in 
parentheses. 

2. Package dimensions conform to JEDEC specification 
MS-001-AR for standard dual in-line (DIP) package .300 
inch row spacing (PLASTIC) 24 leads (issue B. 7/85) 


3. Dimensions and tolerancing per ANSI Y14. 5M-1982. 
4. "T", "D" and "E" are reference datums on the molded 
| body and do not include mold flash or protrusions. Mold 
flash or protrusions shall not exceed .010 inch (.25mm) 
255 (6.48) on any side. 
.245 (6.22) 5. These dimensions measured with the leads constrained 
to be perpendicular to plane T. 
6. Pin numbers start with pin #1 and continue 
counterclockwise to pin #24 when viewed from the top. 
.100 2.54 (BSC) 
- 1.256 (31.90) 
1.240 (31.50) 
.064 (1.63) .322 (8.18) 
045 (1.14) .300 (7.62) 
(NOTE 5) 
160 (4.06) reo .9,18) 
135 (3.43) 116 (2.92) 
apa \ 
LANE 035 (.89) } 
020 (.51) 
-138 (3.51) 300 (7.62) 
.120 (3.05) (NOTE 5) 
.022 (.56) .015 (.38) -395 (10.03) 
———— ~@iTIE|DG} 010 625) @] a ——_—— 
017 (43) . 010 (25) .300 ( 7.62) 


853-0410 81236 P000320S 
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Signetics Bipolar Memory Products 


Package Outlines 


24-PIN PLASTIC DIP (600mil-wide) 


555 (14.10) 
545 (13.84) 


LL 100 (2.54) BSC 


1.260 (32.00) 
1.240 (31.50) 
064 (1.63) 


045 (1.14) .155 (3.94) 


-145 (3.68) 


.200 (5.08) 
165 (4.19) 


Ct-}—_—_ 


Oo 
| SeLANE 


| 022 022 (.56) 


017 (43) 


045 (1.14) 


-120 (3.05) 
015 (.38) 


010 (.25) 


853-0412 81238 


28-PIN PLASTIC DIP 


560 (14,22) 
545 (13.84) 


els (2.54) BSC 


1.480 (37.08) 
1.416 (35.94) 


iil 


"046 (1.14) 
022 (2) _srEDO OS, Oh ae) 


ae 
017 (.43) . 010 (28) 


-155 (3.94) 
-146(3.68} 


-200 -200 (5.08) 08) 


yy 165 (4.19) 
045 (1.14) 
020 (51) 


138 (3.51) : 


arf 


853-0413 84099 
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020 (51) 


aden 

1. Controlling dimension: inches. Metric are shown in 
parentheses. 

. Package dimensions conform to JEDEC specification 

* MS-011-AA for standard dual in-line (DIP) package .600 
inch row spacing (PLASTIC) 24 leads (issue B. 7/85) 

. Dimensions and tolerancing per ANSI Y14. 5M-1982. 

. "T', “"D" and “E" are reference datums on the molded 
body and do-not include mold flash or protrusions. Mold 
flash or protrusions shall not exceed .010 inch (.25mm) 
on any side. 

. These dimensions measured with the leads constrained 
to be perpendicular to plane T. 

. Pin numbers start with pin #1 and continue — 
counterclockwise to pin #24 when viewed from the top. 


625 (15.88) 
600 (15.24) 
(NOTE 5) 


ee 600 (15.24) esc____| 


(NOTE 5) 
695 (17.65) 


600 (15.24) 


NOTES: 

1. Controlling dimension: inches. Metric are shown in 
parentheses. 

2. Package dimensions conform to JEDEC specification 
MS-011-AB for standard dual in-line (DIP) package .600 
inch row spacing (PLASTIC) 28 leads (issue B. 7/85) 

. Dimensions and tolerancing: per ANSI. Y14. 5M-1982. 

."T", "D" and "E" are reference datums on the molded 
body and do not include mold flash or protrusions. Mold 
flash or protrusions shall not exceed .010 inch (.25mm) 
on any side. 

. These dimensions measured with the leads constrained 
to be perpendicular to plane T. 

. Pin numbers start with pin #1 and continue 
counterclockwise to pin #28 when viewed from the top. 


620 (15.75) 
600 (15.24) 


695 (17.65) 
600 (15.24) 


Signetics Bipolar Memory Products 


Package Outlines 


HERMETIC CERDIP WITH QUARTZ WINDOW 


1. Package dimensions conform to JEDEC 
specifications for standard Ceramic Dual 
Inline (Cerdip) package. 


2. Controlling dimensions are given in 
inches with dimensions in millimeters, 
mm, contained in parentheses. 

3. Dimensions and tolerancing per ANSI 
Y14.5M - 1982. 

4. Pin numbers start with pin #1 and con- 


tinue counterclockwise when viewed 
from the top. 


5. These dimensions measured with the 
leads constrained to be perpendicular to 
plane T. 

6. Lead material: ASTM alloy F-30 (Alloy 42) 
or equivalent-tin plated or solder 
dipped. 

7. Body Material: Ceramic with glass seal at 
leads. 

8. Thermal resistance values are deter- 
mined by temperature sensitive parame- 
ter (TSP) method. This method uses the 


HERMETIC DUAL-IN-LINE PACKAGES WITH QUARTZ WINDOW 


PACKAGE CODE DESCRIPTION 


forward voltage drop of a calibrated di- 
ode to measure the change in junction 
temperature due to a known power appli- 
cation. Test condition for these vaiues 
follow: 
Test Ambient — Still Air 
Test Fixture — 634 — Textool ZIF socket 
with 0.04” stand- 
off 
03c ~ Water cooled heat 
sink 


F 
F 


TYPICAL 6j/0j¢ VALUES (°C/W) 


SEE NOTE 6 N 
1 


300mil-wide 
600mil-wide 


.098 (2.49) 
040 (1.02) 


n 


598 (15.19) 


Die Power Average 
Size Dissipation (W) Oya 


2. 
3. "T", "D", and ''E" are reference datums on the body 


Average 


OTES: 
. Controlling dimension: inches. Millimeters are shown in 


parentheses. 
Dimensions and tolerancing per ANSI Y14.5M - 1982. 


and include allowance for glass overrun and meniscus on 
the seal line, and lid to base mismatch. 


. These dimensions measured with the leads constrained 


to be perpendicular to plane T. 


. Pin numbers start with pin #1 and continue 


counterclockwise to pin #24 when viewed from the top. 


514 (13.06) 6. Denotes window location for EPROM products. 
| .100 (2.54) 
1.485 (37.72) 
1.440 (36.58) 
.070 (1.78) .620 (15.75) 
175 (4.45) 590 (14.99) 
.145 (3.68) (NOTE 4) 
.225 (5.72) max. 
165 (4.19) 
se, [s-t 065 (1.40) 
(.020 (.51) 
~ am (NOTE 4) 
023 (.68) , : . .696 (17.65) 
———<— 4D) S| .010 (254) @ ————— 
DE Cai mo eas 
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PO00391S 


Introduction 


for Prefixes: HEF, PCD, PCF, SAA, SBB 


Package Outlines 


The package information for each type number is given below: 


type number 


HEF4505BP 
HEF4505BD 
HEF4720BP 
HEF4720VP 
HEF4720BD 
HEF4720VD 
HEF4720BT 
HEF4720VT 
PCD5101P 
PCD5101T 
PCD5114D 
PCD5114P 
PCD5114T 
PCF8570P 
PCF8570T 
PCF8571D 
PCF8571P 
PCF8571T 
PCF8582P 
PCF8583P 
PCF8583T 
SAAY9001PB 
SAAY9001EB 
SBB6116P 


description and package code 


14-lead dual in-line; plastic (SOT-27) 

14-lead dual in-line; ceramic (cerdip) (SOT-73) 
16-lead dual in-line; plastic (SOT-38Z) 

16-lead dual in-line; plastic (SOT-38Z) 

16-lead dual in-line; ceramic (cerdip) (SOT-74)- 
16-lead dual in-line; ceramic (cerdip) (SOT-74) 
16-lead mini-pack; plastic (SO-16L; SOT-162A) 
16-lead mini-pack; plastic (SO-16L; SOT-162A) 
22-lead dual in-line; plastic (SOT-116) 

24-lead mini-pack; plastic (SO-24; SOT-137A) 
18-lead dual in-line; ceramic (cerdip) (SOT-133B) 
18-lead dual in-line; plastic (SOT-102G, N, PE) 
20-lead mini-pack; plastic (SO-20; SOT-163A) 
8-lead dual in-line; plastic (SOT-97) 

8-lead mini-pack; plastic (SO-8L; SOT-176) 
8-lead dual in-line; ceramic (cerdip) (SOT-151A) 
8-lead dual in-line; plastic (SOT-97) 

8-lead mini-pack; plastic (SO-8L; SOT-176) 
8-lead dual in-line; plastic (SOT-97) 

8-lead dual in-line; plastic (SOT-97) 

8-lead mini-pack; plastic (SO-8L; SOT-176) 
28-lead dual in-line; plastic (SOT-117) 

28-lead dual in-line; metal ceramic (cerdil) (SOT-87B) 
24-lead dual in-line; plastic (SOT-101A, B, F, G, L) 


397 


PACKAGE 
OUTLINES 


14-LEAD DUAL IN-LINE; PLASTIC (SOT-27) 


: <+— 8. 25max ———> 


19,5 max 


3:05 


| z: 2 | 


feat 


See oaeeee emeee 


7Z86804 


& Positional accuracy. 
(M) Maximum Material Condition. 


(1) Centre-lines of all leads are 
within +0,127 mm of the nominal 
position shown; in the worst case, 
the spacing between any two leads 

may deviate from nominal by 

top view +0,254 mm. 


| (2) Lead spacing tolerances apply 
Dimensions wnt from seating plane to the line 
indicated. 


February 1987 399 


PACKAGE 
OUTLINES 


16-LEAD DUAL IN-LINE; PLASTIC (SOT-38Z) 


19,5 max 
C0) 
Cc 
S 
Qa 
1@,) 
Cc 
= 
fe | 
i) 
7] 
$ 
3,43 
3,05 
Y y 
0 _ 
8,3 7Z273586.2 

eB Positional accuracy. 

(M) Maximum Material Condition. 

(1) Centre-lines of all leads are 
within £0,127 mm of the nominal 
position shown; in the worst case, 
the spacing between any two leads 
may deviate from nominal by 

lead 1 indication (either index or sign) +0,254 mm. 


top view (2) Lead spacing tolerances apply 


from seating plane to the line 


: ‘ ; indicated. 
Dimensions in mm 


400 ‘February 1987 


PACKAGE 
OUTLINES 


14-LEAD DUAL IN-LINE; CERAMIC (CERDIP) (SOT-73) 


19,94 max | 

» | 

Oo 

: | 
ie 5,08 

{pp max 

@ | 0,38 

Y min | 

nen 0,76?) 


p 
| F 12,54 


4 
ee ee 


top view 


side view aA 
& Positional accuracy. 


(mM) Maximum Material Condition. 


(1) Centre-lines of all leads are 
within +0,127 mm of the nominal 
position shown; in the worst case, 
the spacing between any two leads 
may deviate from nominal by 
+0,254 mm. 


(2) Lead spacing tolerances apply 
| from seating plane to the line 
7,6 4 oe 
7Z73755.4 indicated. 


Dimensions in mm 
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OUTLINES _ 


16-LEAD DUAL IN-LINE; CERAMIC (CERDIP) (SOT-74) 


| — - 19,94 max ) — = | 


seating plane 


é 


1 ! I ‘ 


| top view 


side view ) pee ee 
eB Positional accuracy. 


-(M) Maximum Material Condition. 


(1) Centre-lines of all leads are » 
within 0,127 mm of the nominal 
position shown; in the worst case, 
the spacing between any two leads 
may deviate from nominal by 
+0,254 mm. | 


(2) Lead spacing tolerances apply — 
= from seating plane to the line 
7Z55544.8 | indicated. 


Dimensions in mm 


(402 February 1987 


PACKAGE 
OUTLINES 


28-LEAD DUAL IN-LINE; METAL CERAMIC (CERDIL) (SOT-87B) 


S | 36 max. ——_—_———————————— 

4 z ¢ 

£ 

o g g 4,25 

a , y max 
09min ¥ 


top view 


Maximum Material Condition. 


oS Positional accuracy. 


side view 
(1) Centre-lines of all leads are 
within +0,127 mm of the nominal 
_jL_0,30 position shown; in the worst case, 
0,20 the spacing between any two leads 
may deviate from nominal by 
(iets ee ces Ldaomue eaten el Seen +0,254 mm. 


(2) Lead spacing tolerances apply 
from seating plane to the line 


Dimensions in mm beet 
indicated. 
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PACKAGE 
OUTLINES 


8-LEAD DUAL IN-LINE: PLASTIC (SOT-97) 


——- 10 max 


<«—— 8,25 max ——»> 


seating plane 
Ee eles 


9,5 


9 nnn 
8,3 7273585.5, 


<j — $$ 
112max!3) 4.73 max 


a Positional accuracy. 


Maximum Material Condition. 


top view (1) Centre-lines of all leads are 
within £0,127 mm of the nominal 
position shown; in the worst case, 
the spacing between any two leads 
may deviate from nominal by 
+0,254 mm. 


(2) Lead spacing tolerances apply 
from seating plane to the line 
indicated. 


Dimensions in mm 


(3) Only for devices with 
asymmetrical end-leads. 


404. February 1987 


PACKAGE 
OUTLINES 


24-LEAD DUAL IN-LINE; PLASTIC (SOT-101A,B,F,G,L) 


32 max 


seating plane 


Yost | 
oe min 
0,76 '2) 


EE 
y 


2,2 bes 
>" max 


top view 


aise eh at Se 


Positional accuracy. 


——_—_—_————— 14,1 max ——______» 
Maximum Material Condition. 
side view 
(1) Centre-lines of all leads are 

within 0,127 mm of the nominal 
position shown; in the worst case, 
the spacing between any two leads 
may deviate from nominal by 


+0,254 mm. 


(2) Lead spacing tolerances apply 
17,15 7273670.5 from seating plane to the line 
ee indicated. 


(3) Index may be horizontal as shown, 
or vertical. 


Dimensions in mm 
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PACKAGE 
OUTLINES 


18-LEAD DUAL IN-LINE; PLASTIC (SOT-102G,N,PE) 


———____—_____—_+—— 25,4 max 
v3) a 
5 
= t 
é | 4,7 
c max 
o 0,51 \ 

min 


0,76 '2) 


4 
— “ 


A 


top view 


<+—— 8,25 max ——> 


Sicenviow eB Positional accuracy. 


(M) Maximum Material Condition. 


(1) Centre-lines of all leads are 
within +0,127 mm of the nominal 
position shown; in the worst case, 
the spacing between any two leads 
may deviate from nominal by 
+0,254 mm. 


95 | 7283323.3 (2) Lead spacing tolerances apply 
8,3 | from seating plane to the line 
| indicated. 


-————_-_- 


Dimensions in mm 
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PACKAGE 
OUTLINES 


22-LEAD DUAL IN-LINE; PLASTIC (SOT-116) 


? : 
\, \ 


29 max 
o 
Cc 
a4 
a. 
oO 
Cc 
rs ; ' 
o 0,51 
: ; ; ; ae 
, Eb, 3 4 —_| rie 
3 053 4 76 
mer |||<{S]o254 @ 
vel | ea 
top view — 


<——— 10/9'max 


QB Positional accuracy. 


| j+—— 9max ——> 
side view 


(m) Maximum Material Condition. 


(1) Centre-lines of all leads are 

within £0,127 mm of the nominal 
| position shown; in the worst case, 
~~ the spacing between any two leads 
may deviate from nominal by 
+0,254 mm. 


(2) Lead spacing tolerances apply 
from seating plane to the line 
11,17 712.73588.2 indicated. 


Dimensions in mm 
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PACKAGE 
OUTLINES 


28-LEAD DUAL IN-LINE; PLASTIC (SOT-117) 


36 max 


seating plane 


5,1 
max 
Vos} 
min 
‘es ee eer 7 as 7a “TT TT” oe aie i 
3,9 
’ a 
34 | | 26x ae 
t i ro254 (oy) |) 
x 
top view 


[eee 15,8 max ————___> 


— 14,1 max a_i 


side wiew €B Positional accuracy. 


(VM) Maximum Material Condition. 


(1) Centre-lines of all leads are 
within £0,127 mm of the nominal 
position shown; in the worst case, 
the spacing between any two leads 
may deviate from nominal by 
+0,254 mm. 


(2) Lead spacing tolerances apply 
from seating plane to the line 
indicated. 


(3) Index may be horizontal as shown, 


Dimensions in mm or vertical. 


408 February 1987 


PACKAGE 
OUTLINES 


18-LEAD DUAL IN-LINE; CERAMIC (CERDIP) (SOT-133B) 


at 23,6 max 


c 
5 | 
2 5,08 
i max 
0 | 0,38 | 
a min 7a 
‘ -—+ 0,76 
3 ? 
2°g a 
; 10,254 (M) 
: | ; ! | (2,54) ' | ! 
max 


top view 


side view a 
€p Positional accuracy. 


(m) Maximum Material Condition. 


(+) Centre-lines of all leads are 
within +0,127 mm of the nominal 
position shown; in the worst case, 
the spacing between any two leads 
may deviate from nominal by 
+0,254 mm. 


(2) Lead spacing tolerances apply 
from seating plane to the line 
7Z78692.3 indicated. 


Dimensions in mm 
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PACKAGE 
OUTLINES 


24-LEAD MINI-PACK; PLASTIC (SO-24; SOT-137A) 


2,65 
2,35 
Y 
| , 
| : ‘ 0,3 min 
2 to 8°|_ 0,23 10,65 ; 
10,0 7278696.6 


Dimensions in mm 


QD Positional accuracy. 


(m) Maximum Material Condition. 


410 February 1987 


PACKAGE 
OUTLINES 


8-LEAD DUAL IN-LINE; CERAMIC (CERDIP) (SOT-151A) 


a 10,4 max | 


seating plane 


7Z83900.2 


top view 6 Positional accuracy. 
(mM) Maximum Material Condition. 


7 (1) Centre-lines of all leads are 
within +0,127 mm of the nominal 
position shown; in the worst case, 
the spacing between any two leads 
may deviate from nominal by 
+0,254 mm. 


(2) Lead spacing tolerances apply 
from seating plane to the line 
indicated. 


Dimensions in mm 


February 1987 


PACKAGE 
OUTLINES 


16-LEAD MINI-PACK; PLASTIC (SO-16L; SOT-162A) 


7Z83896.2 


Dimensions in mm 


ae Positional accuracy. 
| () Maximum Material Condition. 


412 | February 1987 | es 


PACKAGE 
OUTLINES 


20-LEAD MINI-PACK; PLASTIC (SO-20; SOT-163A) 


> <4 
0,3 min 
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Soldering 


Plastic dual in-line (DIL) packages. ......... 00.0.0... cee eee eee 417 
Plastic mini-pack (SO) packages.............. 0.0 cee c eee renee 417 
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SOLDERING 


SOLDERING PLASTIC DUAL IN-LINE (DIL) PACKAGES 


1. By hand 


Apply the soldering iron below the seating plane (or not more than 2 mm above it). 
If its temperature is below 300 °C it must not be in contact for more than 10 seconds; if between 
300 °C and 400 °C, for not more than 5 seconds. 


2. By dip or wave 


The maximum permissible temperature of the solder is 260 °C; this temperature must not be in 
contact with the joint for more than 5 seconds. The total contact time of successive solder waves 
must not exceed 5 seconds. 

The device may be mounted up to the seating plane, but the temperature of the plastic body must 
not exceed the specified storage maximum. If the printed-circuit board has been pre-heated, forced 
cooling may be necessary immediately after soldering to keep the temperature within the permis- 
sible limit. 


3. Repairing soldered joints 
The same precautions and limits apply as in (1) above. 


SOLDERING PLASTIC MINI-PACK (SO) PACKAGES 


1. By hand-held soldering iron or pulse-heated solder tool 


Apply the heating tool to the flat part of the lead only. Contact time must be limited to 10 seconds 
at up to 300 °C. When using proper tools, all leads can be soldered in one operation within 2 to 5 
seconds at between 270 and 320 OC. (Pulse-heated soldering is not recommended for SO packages). 


For pulse-heated solder tool (resistance) soldering of VSO packages, solder is applied to substrate 
by dipping or by an extra thick tin/lead plating before package placement. 


2. By wave 
Maximum permissible solder temperature is 260 OC, and maximum duration of package immersion 
in solder bath is 10 seconds, if allowed to cool to less than 150 °C within 6 seconds. Typical dwell 
time is 4 seconds at 250 °C. . 
A modified wave soldering technique is recommended, using two solder waves (dual-wave); a first 


turbulent wave with high upward pressure is followed by a smooth, laminar wave. A mildly activated 
flux will eliminate the need for removal of corrosive residues in most applications. 


3. By solder paste reflow 


Reflow soldering requires the solder paste (a suspension of fine solder particles, flux and binding 
agent) to be applied to the substrate by screen printing or pressure-syringe dispensing before device 
placement. 


Several techniques exist for reflowing, for example, thermal conduction by heated belt, infrared, 
and vapour-phase reflow. Dwell times vary between 8 and 60 seconds according to method. Typical 
reflow temperatures range from 215 to 250 °C. 


Pre-heating is necessary to dry paste and evaporate binding agent, and to reduce thermal shock on 
entry to reflow zone. 


4. Repairing soldered joints 
The same precautions and limits apply as in (1) above. 
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